Cayley Graphs with Complete Rotations by Heydemann, Marie-Claude et al.
HAL Id: inria-00073053
https://hal.inria.fr/inria-00073053
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Cayley Graphs with Complete Rotations
Marie-Claude Heydemann, Nausica Marlin, Stéphane Pérennes
To cite this version:
Marie-Claude Heydemann, Nausica Marlin, Stéphane Pérennes. Cayley Graphs with Complete Rota-
tions. RR-3624, INRIA. 1999. ￿inria-00073053￿
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Cayley Graphs with Complete Rotations
Marie-Claude Heydemann — Nausica Marlin — Stéphane Pérennes
N° 3624
Février 1999
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65
 	
  !"#%$&'#'(*)+
,.-0/214365!7984-0:(;(3=<+3?>@;(3BAC-0D(D(EGFIH -J:(KL1NMO-P,.-0/2841NDIQRFTS@UWVYX(ZI-0D3=[\VB/23BD(D(3YKW]
^	_a`2b9cedgfihj2klc2m6naocp\klqOkrpl`2bsc2k
tIulv?wxcpgy{z(|}|~t
hm6a0v?ulp{c}uc2_ac2u_ac(?BR=fij!Ouc2u}d2?Y'f?9m6Yc2k
2!Ra6Y kspeksBpluv{{n!c2PBq¡ "c2ulbsv?J£¢¤tj!uc!ac2k2¢¤m?P¥gv{amRpc+m?COqCum??vYJvYna¦vYnCm6J \§ ¦¨¢¤klv?bsc
© mWqO¦c2qYum?a_k2¢Yª!¦naa9bsvYkrp¤0v?an¦ªm?u¤bsv{{c!¦kT«¬v?u"Bplc2u!v?ac2­pvYac!px®¤vYu § k2¢Ym?ab9p¯m*klJcLm6¦m6n{pv?bsv?ua_akrb¢
!m?¦¦ªc2±°²R³g´Jµ¶!·¸¶º¹l²6·¼»6·4½N²6¾¿ÀyOnJ_Ám?Âm?n{plvYbsv?ua_akrbÃksv6«Äpc!Ânklc2PplvÅ{c2ulª?cÆm6¦ª?vYulpl_bsk9vYu9ulvYJc2urpcLksv6«\p_ac
naac!u¦qOªa?um6_Ç¿@avYu@c!o{m?bsa¦cY¢Lklv?bscÈvY{plªbem6¦Y?vYkklaªam?¦Yv?up_abekÇ!m?}Jc¤c2m?klª¦q'{c2klª?acL'Bq~nkl\mvYbsa¦c!plc
uv6pm6plªv?Ç¢Çm?Æp_acevYkxpulnJ­plªv?Jk\v?«Tpl_c90c2krp § avR®¯ÉcL{?cs{k¬wxvYBpkrJm6aaªa+pluc!cLkgªºp_ac9plvYulvYªam?¦(b9cLkr_c2k'm6
pl_c _OqO0c!una0c2k9m6ucmYkrcL¡vYPkln_Pm?Cm6n{pv?bsv?ua_aklb ¿P|gnuanul0vYklc+kplvGOYc2krplªYmRpckln_ © mWqO¦ªc!qÊ?um6a_Jk!¿
ËGcuc!¦mRpc*krvYbscklqBbsbscpulªc2k\v6«Tm?um6a_Æ®¯pl_=Jv?plc!Bpªm?¦m?¦Yc!aum6klqBbsbscpulªc2kgm6a0c2m?ulªaªÉpk~{c!Ìaplªv?=mYk\m
© mWqO¦c2qYum?a_+vYºms?uv?na@¿¤Í¸p_ac*!mYkrc}v?« © mWqO¦ªc!q+?um6a_k¯acÌacLÆv?ÆmeYulvYna ?c!c!umRplcL Bqplum6kl0vYklpvYk!¢®¤c
_m?umY­plc2ulªÎ!c\pl_ac}vYac2k¯mY{bsplplªamsvYb9¦c!plc'ulv?pm6plªv?Ç¿
ÏÆÐBÑÒlÓ*Ô RÕ#Y ac!px®¤vYu § k2¢ © mWqO¦ªc!qYum?a_k2¢Oulv?pmRpvYk2¢Ypum?klJvBkrplªv? ?um6a_Jk!¢O?uv?n
ÖÇ×WØÚÙ£Û£Ü­Ý4Þ¯ÛÇßÙ@àRßÝ¬á¨ØâßãÚã ä\Ù4åWàWà6Ü­ÝNá4æxç}è!äá4×Wæ(éÝ4æxêWë¼×\ì4íà6îrÝ4ßá4ØÚÜ­ê}ï£ðñ}òJðï£ó(ßêWç\á¨×LæIàWÝ4Üô4æxë¸áIõ!öaíIí(÷ºøù¬úïÇùÄû#ü¬ýÇú#ïõüÄù¬þõWÿ 
 ö{ïÇù  ðïÇû	¯ý£úï#õ  è
á  ð@êWØ  0÷aßÝNØÚÙ4üNõ!åWç  íÝNÙ¼ßxä~ýÇò(ò  Ý4ßêWëxæ ù¬þõ  ù¬ú#ï@ùÄû   ïÇÜ­åLá¨æIçLærÙ@öOåWëxØÚÜ­ãÚæxÙ  ÷­þ    õ2Ü­àW×WØâßüÄû#ê!á4ØÚà6Ü­ãÚØÚÙ  Ý¨ßêWëxæ  æßØÚã! úßåLÙ¨ØÚërß  ñ}ßÝ4ãÚØÚê"Ù¨Ü­àW×WØâß  ØÚêLÝ4Øâß  éÝ# õ2ö{íIí(÷&àWÝNÜô4æxë¸á¡ù¬þõ!üNý£ú#ïõ  ù¬ú#ï@ùÄû $ .ï@Ü­åLá4æÁçLærÙÅöBåWëxØÚÜ­ãÚærÙ  ÷%­þ    õ2Ü­àW×WØâßüûêá¨ØÚà6Ü­ãÚØÚÙ & Ý4ßêWëxæ  æßØÚã! õ!á4æxàW×RßêWæ  ÷{æxÝ4æxêWêWæxÙ"Ù¨Ü­àW×WØâß  ØÚêLÝ4Øâß  éÝ
$'')& *   "#¯ *)+ ¯&
  +¯   \	
 	
   © c!ulpm6ªk#?um6a_c2k{c © mWqO¦ªc!qY¢LJm6ub9B¦ªc2ka¦ªnk@0v?na¦ªm?uc2k{cLk#bsv{{`2¦cLk#0v?nu#¦ªc2kuj2klc2m6nao' ªYpc!uvYaaco
ªv?Ç¢{m?ab9c!prpc!Bp{c2k	m6naplv?bsvYula_ªklbsc2k¤m6ulplna¦ªªc!uk!¢Om6a0c!¦ªj2k~¹l²6·¼»6·4½N²6¾ °²R³g´Jµ!·¼¶¤ "c!ubsv?Ç¢Otj2ulc2aac2k2¢Ocp¥gvOmRplc
cpej2Ym6¦ªc!bsc2Yp9jpn{ªj2ksaum6Yv?0v?na¦ªv?n¡c!p \§ ¦4¿ © cLksm6n{pv?bsv?ua_akrbscLkklv?BpekrvYna?c2Yp9n{plª¦ªªklj2k90v?nauevYkrplunauc+ac2k
m6¦ª?vYulpl_b9cLkTvYn+bsvYYpulc2u¯{c2k	auv?ulªjpj2k	{n ?um6a_acY¿(Í¸¦ªk	0c!ubscprpc!Bp2¢{Jm6u¯co{c2b9¦cY¢a{c}v?Jkxpulnaªuc\«NmYª¦c2b9c2Bp¯ac2k
m6¦ª?vYulpl_b9cLk"v?{pbem6nao jL_m6?cgplv6pm6¦£c!p	¦m9bsc!ª¦¦ªc!nauc}vYkxpulnJ­plªv? vYaOnac} m?ululcLk¤!v?naOum6Bpk	m6upc~aªkNwxv?ªBpk
am?kÈ¦ªc¯plvYulc¯vYns¦ _OqB0c!unJcuc!0vYklcklnauT¦ naplª¦klm6plªv? naspc!¦m6n{pv?bsv?ua_akrbscY¿vYnkÈj!plnavYkÈ0c2kÈ?um6a_acLkÈ{c
© mWqO¦c2qBnaYJvBklkl`2{c2Bp#{c2k@krqObsjpulªc2k@m6ulplna¦ªª`!uc2k2¿Çt#vYnau#!c!¦ma¢Lav?nJkÇuc!¦ªvYkÇc2urpm6ªac2k@krqObsjpulªc2kÇ na}Yum?a_acac2k
auv?auªjpljLk({ns?uv?na0c"klnauI¦ªcBnac2¦{c2krpT{jÌc¯km~krplunplnauc¯{c	?um6a_ac	{c © mWqO¦ªc!q?¿ vYnkI{v?av?k(c2Jm6ulplna¦ªc2uInaac
!m?umY­pj!uªkmRpvYsac2k"?um6a_c2k"{c © mWqO¦ªc!q9JvYnau	¦cLk!Bnac2¦ªk¤¦ªc2k"?j2aj!umRpc!naukTklv?Bp¯{c2kTplum6kl0vYklpvYkTc!p"Bna£mY{bscprpc!Bp
naac}uv6pmRpvY+vYbsa¦`!plcY¿
# Ô 2 Ò %$  + uljLkrcLm6n{o£¢O?um6a_c2k	{c © mWqO¦c2q?¢Ouv6pm6plªv?k2¢O?um6a_c2k¯{c~plum6Jkr0vYklpvYÇ¢{?uv?nJc
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% 

  )*# È(*)
© mWqO¦c2q'?um6a_km6ucTYvOvOb9v{{c2¦ªk#«¬vYuªBplc2u!v?aacL­pvYacpx®"v?u § k#m?_JmW?cT0c!c2*ªBplc!Jkrª?c2¦qkrplnacL}«¬v?up_aªkuc2mYkrvY
{nauªa9pl_ac}¦m?krp	«¬c!®.q?c2m?uk2¿  ulpl¦ªc2kªd¼¢ #m?ªd@?ª?c'mekrnulYc!q?¿
 "c!ubsv?£¢I¥gv{amRpc+m6J¡tc!uc!aacLkacÌac+ "p_ac+!v?!c!{p9v6«g!v?bsa¦ªcpcuv6pm6plªv?Åª © mWqO¦ªc!qG?um6a_k*Cv?u{c!u
plvÊvYkrplun­pemºYvYkkrªCm6¦ª?vYulpl_b «¬uv?b m=auvYmYa!mYkxp*ulv?plv{vY¦"m?aa¦ªcLÅplvGc2mY_¡?c2urpco¡klbna¦pm6ac2v?nkl¦ªq?¿~ª?c!
m?urpª!na¦ªm?u9!v?apvYksv?Cpl_acv?uapksv?«pl_acÆYc!ulplcLk*naJ{c!usp_acÆv?bsa¦ªcpculv?pmRpvYÇ¢Ip_ac!q¡ulvRO{c+m?PvY{plªbem6¦
?vBklklªm?¦Yv?up_ab¿"^	_c!q anaª¦ªÆkln_ºm6ºm?¦Yv?up_ab ªpl_c_OqB0c!unJcY¢p_ac*kYnJm6uc2+plvYulvYªam?¦Çbsc2kl_ºm6 p_ac*krpm?u 
?um6_Nklc!c'p_ac{c!Ìaplªv?k	ª  a0c!ao ! ¿
aum6Yv?0v?na¦ªv?n m6 § ¦@!v?kl{c!u	ª"ªdL#m6ªd2#msklbsª¦ªm?u¯v?Jc!apv6«#uv6pmRpvY+ª © mWqO¦ªc!qYum?a_k¤plve!v?krplun­pm
klm6aaklnaaYum?a_nklc2Æm?k\msm?klª}plvOv?¦£«¬vYup_ac*{cLkrª?v6«È!v?bsb*naª2mRplªv?Æm?¦Yv?up_abek#¬YvYkkrªaªa¢k!m6prpc!ua  ¿
^	_ac9¦m?kk\v?«È?um6a_kpl_ac2qÆv?Jkr{c!u'vYBpm6ªk\b9vBkxp~JvYana¦m6u © mWqO¦c2q+Yum?a_k¯«¬vYu\ªBplc!uvYaacL­plªv?Éacpx®"v?u § k!¢0krn_
m?k¯!q{¦ªc2k2¢{_BqO0c!una0c2k2¢{?c2ac!um6¦ªªÎ!c2_OqB0c!unJcLk!¢akrpm?u¯?um6a_k	m?+pl_ackBnm6ucg¼{ªbsc!klªv?m?¦plv?unk2¿
$c2c © mWqB¦ªc!q?um6a_JkÈm?{bsprpamvYb9¦c!plc¯uv6pm6plªv?s_mWYckr0c2!ÌJ\krqObsbscpluq9aulvYJc2urpcLkI®¯_a_ec!m?a¦ªcc%ªc!Bp
m6J¡krªbsa¦ªc+m6¦ª?vYulpl_b9k_ac!bscLk!¿ºÍ¸¡pl_ak9m60c!uL¢(®¤c kxpn{qGpl_ak9¦m?kkv6« © mWqO¦ªc!qG?um6a_Jkm6C{c!uYcklv?bscv?«
pl_c!ªuauv?0c!ulplªc2k2¿'&v?uc'auc2klc!¦ªq?¢{®"c}ulc2¦ªm6plcklv?bsc}krqObsbscpluªc2k¯v?«(m9?um6_+®¯pl_Æ0v6pc!Bplm6¦@m?¦Yc!aum6~krqObsbscpluªc2k
m6JcLm6ua=pkg{c!Ìaplªv?Gm?k\m © mWqO¦c2q+Yum?a_ºv?=me?uv?na@¿\Í¸ºp_acs!m?klcv?« © mWqB¦ªc!q ?um6_k\{c!ÌacLºv?=m?uv?n
?c2ac!umRpc2Bqplum6kl0vYklpvYk!¢O®"c}_m6um?plc!uªÎ!cp_ac}v?c2k¯m?ab9prpm9!v?bsa¦ªcpc}ulv?pmRpvYÇ¿
^	_ak@Jm60c!uªkv?uYm?aªÎ!c2'mYkÇ«¬vY¦¦ªvR®k!¿#Í¸yOcL­plªv?s{¢RmR«Äpc!uulcL!m?¦¦ª\krvYbscTmYkrT{c!Ìaplªv?k(m?}auv?0c!ulplªc2k#v6« © mWqO¦ªc!q
?um6_k!¢£®"cs?ª?cpl_acacÌaplªv?Jk}m6GkrvYbsc9ulvYJc2urpcLkgv?«"uv6pmRpvYkgm?ÊvYb9¦c!plcsulv?pm6plªv?k2¿*Í¸¡yOcL­plªv?Êa¢@®¤c
krpln{qsklc!?c2um?¦{v?J{pvYk(«¬vYuIpl_ac\co{ªkrplc2c¯v?«Çm'ulv?pmRpvYÇ¿#ªukrp2¢Bm}_m6um?plc2ulªÎ2m6plªv?*v?«0Yum?a_k(_mWOªam}vYbsa¦c!plc
uv6pm6plªv?skI?ª?c29ªsplc2ulbekTv6«ulc2aulcLkrc2BpmRpvY9m?suc!¦mRplvYuk«¬vYuIpl_c?uv?naem?pl_ac\klcp¤v6«£?c2ac!umRpv?uk(¨yOc2plªv?¿d  ¿
^	_ac2Ç¢Y®"c¯ªYpulv{{nJc	pl_culv?pm6plªv? ¨plum6kl¦mRplªv??uv?nasv?«m © mWqO¦ªc!q*Yum?a_sm6e!v?klªac!uÈklv?bsc¯ac2!c2kklm?ulqv?J{pvYk
v6«pl_ac	uv6pm6plªv?m?¦YulvYJc2urpxq)4y{c2­pvY9¿   ¿#Í¸9yOcL­plªv?sa¿ ¢R®"c	v?Jkr{c!u(vYbsa¦c!plc"ulv?pm6plªv?k#v? © m6ulplc2klm6auv{{npk
v6«(?um6_k!¿¤^	_ac¦m?krpm6ulp2¢Jy{c2­pvY¢k{c2?v?plc2+pvspl_ac © mWqO¦ªc!qYum?a_k¯{c!ÌacLBqplum6kl0vYklpvYk!¿(~c!ac2um?¦ªÎ!cL
krpm6u~?um6_k\m?ulcBpluv{{n!c2*¨yOc2plªv?ÉJ¿   m?pl_c9_m?umY­pc!uÎLmRplªv?v?«Tulv?pm6plªv?m?¦ © mWqO¦c2q?um6a_kg{cÌJac2Év?Ém
?uv?nÆ?c!c!umRplcLOqpum?kr0vYklplªv?k\ªkg?ª?c2*4yOcL­plªv?=¿   ¿\m?¦¦ªq?¢  aJc2{o  !v?Bpm?kpl_acs{c!Ìaplªv?k~m6
{umW®¯Yk"v6«(krvYb9c © mWqO¦ªc!qYum?a_k	m6  Jc2{o  klnabsbem6uÎ2c2k"p_ac}av6pmRpvYÇ¿
+ , !2 !)+(¯
-/.10 2354761854:9<;=3?>A@CB
 Jc2{o  Àklnabsbem6uÎ2c2k¤pl_c}av6pmRplªv? ?ª?c2+0c!¦ªvR®}¿
 ¦ª¦£?uv?nk¤!v?kl{c!uc2m?ulc\ÌaplcY¿È ¤qm?anklcgv?«@av?pmRpvYÇ¢O®¤c~nklc\p_ac}klm?bsc\¦ªcprpc!u	pv9{c2av6pc~m?uv?nm6pl_ac}klcp
v6«pk¯c!¦ªc!bsc2Ypk¯m6 klJcL«¬qpl_c}v?0c!umRplªv?+v6«pl_ac'YulvYna+vYa¦ªq®¯_ac!vY{«¬nklvY 2m6m6uªklc?¿(ËGc}nklc~bna¦plªa¦!m6plª?c
av?pmRpvYecoac2{pTªspl_ac~!mYkrc¯v?«  Jc2¦m6?uv?nak2¿@ËGcgac!av?plcOqDÉp_acgmYa{plª?cYulvYnasv6«£ªYpc!Yc!uk!¢Bm6sOqD7Ep_ac
?uv?nÆv6«ÈªYpc!Yc!ukbsv{{na¦ªvGFI¿'av?uIH mYulvYnaºm6JJLKMH9¢0pl_ac9?uv?naÆYc!ac2um6plcLBqJPk'{c!av?plcLÆOqONPJ<Q¿'^	_ac
m6naplv?bsvYula_ªklb ?uv?na v6«RH:4krc!pv6«(v?ac4pv ¼v?acgbem6aaªaBk"«¬ulvYbSHpvGH ®¯_ª_ auc2klc!u?cgpl_ac!v?bsJvBkrplªv? ¦mW®  k
{c2av6pc2 OqGT7UWVYXZH\[¿
 Jc2ulbn{pm6plªv?]Æv?pl_ac}klcp/^`_MacbcdfegeheAdiF?jgk	m*vYac¨plv ¨vYac\bem6a*«¬uv?bk^ pv\^C¿  k	nklnm6¦¨¢Op¯k"ac!av?plc2
Oqepl_c}bem6Yc2kIXZ]?X1b[ldOegegeIdl]?XmF?[1[¿
avYum9Jc2ulbn{pm6plªv?n]ÉvY^C¢oJpUrqcq]=k	pl_acklcp¯v?«c2¦c2b9c2Bpk/sÈv?«p^ krnJ_p_mRpC]?Xtsi[!u_vs¿
 auv{{n­pIv?«J0c!ub*n{pmRplªv?Jkp]Wwsbsc2m?k#pl_m6pÈ®¤c¯m?aa¦ªq}Ìukxp(bem6aaªaIw9v?pl_acklcp/acbcdGehege/d1F?j¯m6*pl_c!sbem6aaªa
](¢a¨¿ cY¿¢o]Wwx_yXt]?Xtw5X1b[1[idzehegedl]?Xmw5XmF?[i[1[¿
ËGc{c!av?plc'Oqn{}|pl_c}?uv?na v6«(m6¦ª¦£Jc2ulbn{pm6plªv?k	vY^ m6J£¢O«¬v?ukl_av?ulp2¢{Oq{ E «?^`_Marb<egehe~F?jY¿
 !q{¦ªc#]Åkrn_p_mRpA]?Xms1[_s~dhggl]?Xms[_sdi]?Xts~[<_s1~k\{c2av6pc2OqONs1disPdghggdisQ¿¯Í¸Æm?urpª!na¦ªm?u2¢pNsYdZQ
{c2av6pc2k"pl_c'plum6klJvBkrplªv? v6«c!¦ªc!bsc!BpksTm6J}J¿
ËGc®¯¦ª¦¤!v?kl{c!u}bem6ªa¦ªqGklªb9¦cn{ªulcL­plcLG?um6a_k2¿  ?um6a_" k{c!Ìac2¡Bq=pkYc!ulplcoÊkrc!p\Àm?Êpk
c2a?cekrc!p#T¿^	_acscL{?cs0cpx®"c!c!=px®"v Yc!ulplcLk!U¡m?ºªk}ac!av?plc2GOq UdiÈvYukrªbsa¦ªqºOqfUoÆ«	avÆv?a«¬nkrªv?
k0vYkkrªa¦ªc?¿Í¼«¯acLcLklkm6uq?¢#®¤c!v?klªac!u}p_acklqBbsbscpule{ª?um6a_"?m?kkrv{!ªm6plc2Éplv=m?um6a_O m6JÊv?{pm6ªac2GOq
uc!a¦m?!asm6OqcL{?cIUOqepx®"v9vYa0vYklpc'm?u2kAXmUpd1o[Tm6Xmd1U[l¿ÈËGc}{c!v6plc}OqGTCÊpl_acklcpv?«m?u2k¤v?«p  ¿
ËGc{c!av?plc'OqTCUVYXt<[Ipl_cm6n{pv?bsv?ua_akrb YulvYnav?«(m9Yum?a_G¤¿
 ?um6a_Êªk¯km6pvsJc»R¹°¸·¨¹l»R¾ ­½Ä·4½R¶ R³9³s¶!·¨¹­½N°"O  «@«¬vYum6Oqe?ª?c2m?u¯v?«{ªuc2­pc2c2{Yc2kIXmUpd1o[idhXmUWmdirm[
ï@ï&êaþ  
  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
pl_c!ucgc!oOkrpk	m6m6n{pv?bsv?ua_aklbnT7UWVYXm<[Èkln_p_mRppXtU [p_LU£m?pXt	[?_Lr¨¿(Í¸ v6pl_c!u	®¤vYukGªk¯km6epv0c
m6u ¨plum6Jkrplª?cg«RT7UWVYXm[Tm?­pk"plum6klplª?c!¦ªqvYTCT¿
 Ð  ¬ÔMNklc!c\«¬v?uTc!oam6bsa¦ªc   zÇc!p/H.0cgm*?uv?nas®¯pl_nap 9m?JÊm*krnaJkrc!p¤v6«H±kln_ep_mRp "!fJÊm6
pl_cªO?c!uklc}v6«Èc!¦ªc!bsc2Ypk~v6«(JÁ0c!¦ªv?aplvfJ"¿g^	_acÈ»Rµ¶gx6¹l»­´	$#&%('WXZH}dYJ([¤k\p_ac*Yum?a_Æ®¯pl_ÉYc!ulplc!oklcpH m6
®¯pl_c2{Yc}krc!pa )od*),+g.-/)0fH}d1+2 J(jY¿
ËGc*®¯ª¦¦klmWqpl_m6p\pl_c*c2a?cG )od*),+g¼¢3+4OJ	¢k¦m60c!¦ªc2ÆOq5+?¿ \v6pª!c}pl_m6p\p_ac*cL{?cG )od*),+g(!m6ºm?¦ªklve0c*¦m60c!¦ªc2Oq
+ 5 klJc'pk¯c YnJm6¦plv9p_ac}c2{Ycx )6+cd7)6+8+  ¨¿
9(oam6bsa¦ªc2kÈv6«£®¤c2¦¦ § vR®¯ © mWqO¦ªc!q*Yum?a_kIm?ulc¯YYc!9yOcL­pvYe¿ªdm6  Jc2{o  ¿#ËGcuc22m6¦ª¦krvYbsc¯®¤c2¦¦ § avR®¯
uc2klna¦pk	v? © mWqO¦c2q?um6a_Jk¤®"c'®¯¦ª¦Çnklc'¦ªm6plc2u2¿
Í¼«<H k	?c2ac!umRpc2+BqnJ"¢{4¿ c?¿H _yNZJ<Q­¢{pl_ac2:#&%'WXPH}dYJ'[ÈkvYaacL­plcL£¿
 "q}m6m?¦vY?q~®¯p_*?c2v?bscpulqY¢!«¬vYu;%$nH9¢6pl_ac¤bsm?aaªaIV=<>-cH@? H9¢6{cÌc2OqV=<rXA [?_%A#¢Rªk!m?¦¦ªc2m·¨¹l»R¾ ­µ»R·¨½N²R¾
v6«B#&%'WXPH}dYJ'[¿9^	_ac9bem6aaBkIV=<rd*%CH9¢£«¬v?ub%m krna?uv?na:D v6«/T7UWVYXE#&%('WXZH}dYJ([1[¯®¯_a_Ék'ªklv?bsv?ua_a}pvp_ac
?uv?nH m6m?pk	uc!Yna¦ªm?ul¦ªqsv?fH9¿È^	_ac'«¬vY¦¦ªvR®¯9_m?umY­pc!uÎLmRplªv?v6« © mWqO¦ªc!qYum?a_k"k	®¤c2¦¦ § avR®¯@¿
FHG ÐOÔ  Ð 
 I  ?J@¶!·Kl¶+»É°²R¾J¾0¶°!·¼¶LG?¹l»­´	,MONO¶»/P{·¼²6³s²6¹¼´	Y½ ­³`?¹l²QPW´OT7UWVYXm<[ O»	+» RPSKt?¹l²/PW´"HUT?Y½N°
»?°!·'¹¶ZP{µ»6¹­µ ²R¾n ½ V*»6¾3+²R¾µ e½ VÀ½ *» È»Rµ¶}6¹l»­´	0#&%('XPH}dYJ'[*WSV²R¹ !²6³s¶ !¶·<JvY¶!¾0¶!¹l»6·4½Ä¾\HXM
-/.t- Y[ZB\3^]`_167_7a58;	BO3bc ;ed\3\f_7d[bCB
zÇc!pH JcsmYulvYnaÇ¿ v6pcp_mRp}m6OqBpc!um6¦bem6aaªa+v6«(H 2m6º0csv?Jkr{c!uc2Ém?k~m6ÉmY­plªv?Év?Æp_acYc!ulplcLk\v?«
pl_ce?um6a_#&%'WXPH}dYJ'[¿yOvÆkrvYb9csklqBbsbscpulªc2k'v?«Tp_ace?uv?naOHYYcsmRpnaum?¦¦ªqÆuªklc9plvÆkrqObsbscpulªc2k'ªÉp_ace?um6_
#&%('WXZH}dYJ([l¿ÈavYuvYb9bsv{{pxq?¢{®"c}Bpulv{{n!cg
 Ð  ¬ÔihzÇc!pH±0c'm}Ìaplc~?uv?nm6nJÊm*klcp	v6«ÇYc!ac2um6plv?ukIv?«pH9¿  _avYbsv?bsv?ua_akrbkjCv?«£pl_ac~?uv?naGH
k¯!m6¦ª¦ªc2mxJ( ­·¼»(K­½Äµâ½mlL¶!¹¤«;j7XPJ'[p_ J"¿
v?plc}p_mRp~krªc}Hk¯ÌJapc?¢mGJ¸kxpm6aª¦ªÎ!c2uka wxc2plª?c*m? pl_ac2ulc!«¬v?ucms?uv?naÆm?n{plvYb9vYul_aªklb¿¤ËGc*{c2av6pcOq
J?Vn%6oXPH}dYJ'[¯p_acklcp*v?«7J¸krpm6¦ªÎ2c!uk'v6«7H®¯_aª_ÅkmÆklnaaYulvYnaÊv6«T7UWVYXZH\[l¿  J ¼krpm?a¦ªªÎ!c!uaqpc!uc!Bp}«¬uv?b%p_ac
{c!Bplpxqk¯km6pveJce¾²R¾	¸·¨¹­½L½N»Rµâ¿
Í¸+pl_ac~«¬v?¦ª¦ªvR®¯aJ¢O®¤c'®¯ª¦¦Çkrplnaq?um6a_ m6n{pv?bsv?ua_aklbsk¤v6«#&%('XPH}dYJ'[È®¯_ª_m6uc\ª{n!c2 OqJ¸kxpm6aª¦ªÎ2c!ukTv?«
Hnkrªa9pl_c'«¬v?¦ª¦vR®¯ªasauv?0vYklpvYÇ¢{mulvOv6«v6«(®¯_a_ 2m6 Jc'«¬vYna O¼¢atIuv?0vYklpvY=dLa¿Ú{¿
r  ÔSsTÔ    NÔ3>mt ÚchvuwVxj ½ »R¾Å»QP{·¸²R³e²R¹¼´	B½ ­³ ²=V·tO¶I?¹l²QPW´fH B¶¾¶¹»R·¸¶1yK}J RP°·tO»R·;j7X~J'[R_MJzWT·tO¶!¾j
½ *» ?¹l»´oÆ»/P{·¼²6³s²6¹¼´	B½ ³%²7V#&%('XPH}dYJ'[`T?Y½N°&{;|O¶ '·m{¶#R¶!¹­·¼¶1|2.M
 "qauv?0vYklpvYa¿ J¢{mGJ¼krpm?aª¦ªÎ!c2u"ª{nJc2k¯msYum?a_+m?n{plvYbsv?ua_akrb v?«#&%('WXZH}dJ'[È®¤c}klbsa¦ªq+2m6¦ª¦Çm ¹l²R·¸»R·¨½N²R¾J¿
Ë _ac2ºm6aa¦ªqOtIulvYJvBkrplªv?ºa¿ J¢a®¤c*®¯¦ª¦@nklc}p_ac*km6bsc}¦c!prpc!upv{c2av6pc'pl_acYulvYnaÆm6n{pv?bsv?ua_aklbm6Jp_ac
?um6_+m6naplv?bsvYula_ªklbpancLk!¿
Í¼«f} ªkÇm¯klnaaYulvYna~v6«oJ?Vn%6oXZH}dJ'[l¢L®"cI®¯¦ª¦?{c2av6pcIBq`} pkÇvYuluc2kl0v?{ªa"ªklv?bsvYula_ªIklnaaYulvYnagv?«TCUVYX~#&%('XPH}dYJ'[i[l¢
v?uklªb9¦qOq} ®¯_ac2avev?a«¬nkrªv? ®¯ª¦¦@m?ulklc?¿
-/. L8.&b_=\6_7d[bCBd[d[ >!618.\8 ;fdv\3;\f_=dzbCB
^	_ac¯av?plªv?sv6«uv6pm6plªv?sª9Yum?a_pl_ac2v?uq*®	m?kÌukxpÈnJkrcLªspl_cv?BpcoOpÈv6«c!bJcLa{ªaYk!Nklc!c	«¬v?uIc!oam6bsa¦ªc ¨¢o   ¿
Í¸p_ak¯v?BpcoOp2¢{m¹²R·¸»R·¨½N²R¾sv6«#m*?um6a_GGm6p	m?c2urpco)sIªk	mq{¦ªªgv?u{c2ulªav?«@pl_cgac2Y_OJvYuk¤v6« s¢{m6Jm¹²R·¸»R·¨½N²R¾
!°{¶³e¶gªkgm!v?¦ª¦cL­plªv?Oa8id1s
O<jB¢J®¯_c!uc2¤ªk~meuv6pmRplªv?ºm6ppl_cYc!ulplcos¿\Í¼pgknJkrcLplv+c!b*0c2Æpl_ac?um6a_ 
ªYpv9m9klnaur«NmYcY¿v?u¯m © mWqO¦ªc!qs?um6_Ç¢Bm?Oqs!q{¦ªªgJc2ulbn{pm6plªv?v6«Çp_ac'?c2ac!umRpv?ukTm6¦ª¦ªvR®kÈnk"pv9{c!Ìac'm*uv6pmRpvY
k_ac!bsc'Oq0  X 	[?_ s~rXts 5 	[I«¬vYum6Oqc2a?cIs Nklc!c ¼¢am6YcdYd  ¿
^	_acav?plªv?Áv6«}v?bsa¦ªcpculv?pmRpvYCª © mWqB¦ªc!qÅYum?a_k9®"c ®¯ª¦ª¦nklc keuc!¦mRpc2£¢¤an{p{mp0c2ulc2Bp2¿ ^	_acv?uª?ªm6¦
{c!Ìaplªv?v6«(v?bsa¦ªcpc}ulv?pm6plªv?k¯YYc!ªO #m?k¤«¬vY¦¦ªvR®kg
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% 
 Ð  ¬Ô y *zÇc!p5#&%('WXZH}dJ'[90cÅm © mWqO¦ªc!qÂ?um6a_À®¯p_ H _ NZJQ¿  bem6aaªa j -IH ? H ªkm
vYbsa¦c!plc}uv6pmRplªv?v?«#&%('WXZH}dJ'[T«(p\ka wxc2plª?c*m?klm6plkxÌJc2k	p_ac}«¬v?¦ª¦ªvR®¯a9px®"veauv?0c!ulplªc2k"«¬v?ugkrvYb9c}vYuac!ua
v6«J"_MaQ+1d s
	bjg
j7Xo[ _  rd  
j7XA3+81[ _ j7XA[n+  ¨  
«¬v?um?Oq0A5fHm?+m?Oqxs[nD!¿
Í¼p\k\msm?urpª!na¦m6u!mYkrc}v?«#p_ac*!v?!c!{p\v?«uv6pmRpvYÇ¿  k®"c}®¯¦ª¦#klc!c}0c!¦ªvR®}¢Jme!v?bsa¦ªcplc*ulv?pmRpvY+v?«[#&%'WXPH}dYJ'[Tk
m9ulv?pm6plªv?v?«^#&%('WXZH}dYJ([Tkrn_pl_m6p¯pl_ac'0c!ub*n{pmRpvY+ª{n!c2+v?fJÊk¯msq{¦ªc'v6«@¦ªc!a?pl_ Jâ¿&vYulc~auc2!ªklc!¦ªq?¢O¦ªcp
nk	ÌJukrpv?Jkr{c!u"p_ac\J¸kxpm6aª¦ªÎ!c2uk"v?«RH®¯_a_ !qO!¦!m?¦¦ªq0c!ub*n{pc2k"p_ac}?c2ac!umRpv?ukTªJ"¿
 Ð  ¬Ô  J¸krpm6¦ªÎ2c!ugv6«H9¢3j-	H ? H9¢0ªk~km6 plv0c °g?°!µâ½N°g«x¢0«¬v?u~krvYbscv?u{c!uªav6«'J _ a +81d
s	 bjB¢,j7XE+8~[_ +8W¢{«¬vYum6Oqxsv D!¿
^	_ac2Ç¢a®"c~Ycp8g
r  ÔSsTÐ W Ñ>.  bem6ayj - H ? HkmÆ!v?bsa¦ªcplcsuv6pmRplªv?Gv6«x#&%('WXZH}dYJ([«¯m6GvYa¦qÉ«¯pªk'p_ace?um6_
m6naplv?bsvYula_ªklb J{ncL Bq msq{¦ªª#J¸krpm6¦ªÎ2c!u	v6«<H9¿
r  ÔÇÔ* © ¦cLm6u¦qY¢6m6Oqq{¦ª/J¸krpm6¦ªÎ2c!uv6«H J{ncLk(mg!v?bsa¦ªcplc	uv6pmRplªv?*v6«3#&%('WXZH}dJ'[Çm?k({cÌJac2*\c!Ìaplªv?
{¿{¿(^	_ac~v?OYc!ukrc¯k¤m*v?uv?¦ª¦m6uq*v6«p_ac\«¬vY¦¦ªvR®¯ªaauv?0vYklpvY{¿ }¦krplªaklv?bsc\ulvYJc2urpcLkIv6«@!v?bsa¦ªcplcgulv?pm6plªv?k
Nklv?bsc'v6«pl_c!bm?ulc~nklc2 ª"ªd2#m6   ¿ 
r  ÔSsTÔ    NÔ3> J#¶·[j Kl¶»=°²6³\´0µ¶!·¼¶+¹l²6·¼»6·4½N²6¾Â²7Ve·m{¶I»Rµ¶g?¹l»´o5#&%('WXZH}dJ'[7W`TI½Ä·mfH _ NZJQ MNO¶!¾fWV²R¹
!²R³e¶²6¹*?¶!¹²7VCJ"_ a +  ds
	bjWI·m{¶[V²6µÄµ²QTI½Ä¾´J¹l²­´{¶!¹­·¨½N¶ »6¹l¶ !»6·4½ w{¤¶LM
 ½  @²6¹}»6¾	#s[nD!RW.j7X~+[?_>+8 #"
 ½Ä½ $ @²6¹}»6¾	#sYdP  D  »6¾3»6¾	 A: H Wj&%  XA3+  [p_Oj&% 3 XA [~+ % "
 ½Ä½Ä½ "j±½ *»\6¹l²/PW´Ê»/P{·¼²6³s²6¹¼´	Y½ ­³%²=V²R¹*Y¶¹'"
 ½("j±½ *»\6¹l»­´	º»QP{·¸²R³e²R¹¼´oY½ ­³
"	»R¾3
 (j*) ½ *»}6¹l²/PW´Ê»/P{·¼²6³s²6¹¼´	Y½ ­³V²6¹»R¾o7q5 D»R¾» °²6³\´0µ¶!·¼¶¹l²6·¼»6·4½N²6¾ V²R¹'qÆ´J¹­½Ä³e¶ TI½Ä·m+M
u­¾´a»R¹­·¨½N°P{µ»R¹LW
j 5 ½ *»°²6³\´0µ¶·¸¶¹l²R·¸»R·¨½N²R¾M
r  ÔÇÔ*)N   "qepm § 4An_ ª59BnmRpvY"¨  v6«*gcÌaplªv?ºa¿ a¿
¬ª   ¤q+J{n­pvY+vYx,	"sÈnkla09 YnJmRplªv?O4  ¿
¬ªª   "qÆJ{n­pvY=vYºp_acsBnb*0c!u'v6«È«NmY­pv?uk\v?«"m6=c!¦ªc!bsc!Bp'®¯ulprpc!Êm?k~mulv{{np}v6«TYc!ac2um6plv?uk2¢J®"cYcp~«¬ulvYb
{c!Ìaplªv?º{¿{¢O«¬vYum6OqXA d*' H9¢
j7XAe'[?_Oj7XA [j7X'o[
^	_Onkp_acÈa wxc2plª?cÈbem6aBjkÇm	YulvYna}m6n{pv?bsv?ua_akrb¿@naulpl_ac2ulbsv?uc?¢!«¬v?u@m?Oq\?c2ac!umRpv?u+8r¢LOq}N  ¢8j  XE+81[p_+8
m6J0j&%X~+1[7u_ +«¬vYu".-J¢klvp_mRp
j  _Om?j  u_>e«¬v?ub/10-J¿
¬ª   "qtIuv?0vYklpvYa¿ em6JNª  ¢fjÁªkm9Yum?a_+m?n{plvYb9vYul_aªklb¿
¬   ¤qÊª{nplªv?¡vYfqÇ¢(«¬vYum6OqCA d*'  H9¢^j*)rXAe'[_ j*)XA [j*)X'[l¿=Í¼«qCm?=m?ulc+v ¼aubscep_ac!q	D_ D
m6JÉp_acklcBnac2c$+32dL+ ) dL+h ) dgegehegdL+54 h56 ) {c!Ìac2k*mac!® v?u{c2ulªav6«"pl_ac?c!c!umRplvYuk'klv pl_m6p2j*)+kmÆvYbsa¦c!plcuv6pm6plªv?Ç¿ 
^	_acGkrªbsa¦cLkxpm6n{pv?bsv?ua_aklbskv6«m¡?uv?naH m?ulc=ac!um6n{pv?bsv?ua_aklbskg A ? ]Ao] 5 ¢®¯_c!uc]  H9¿
^	_ac2ulc!«¬v?uc~pk¯mRpnaum6¦plv!v?kl{c!u	p_ac'«¬v?¦ª¦vR®¯ªasauv?0c!ulpxq®¯_a_Æ{cÌc2k	p_ac}av6pvYv6«(ulv?pmRpvY !v?kl{c!uc2
ªd2~g
r  ÔSsTÐ W Ñ>.7Àz@cp2#&%'WXPH}dYJ'[¯0c9m © mWqB¦ªc!qYum?a_º®¯_ac2ulcH _:NZJQ¿Í¼«Èp_ac!uc9co{ªkrp~m?Éc2¦c2b9c2BpI] *H m6JÉm6
v?u{c2ulªa9v6«RJO_ a +8d8s9	 bjkln_+pl_m6p¯«¬v?um6Oq)sznD!¢
+ 7_ ]+8t]  d 4  
pl_c! pl_ac}bem?aaªa4j -cH ? H9¢Jkrn_+pl_JmRp
j7XA [?_L]A] 5 ¢{kmsv?bsa¦ªcpc'ulv?pmRpvY+v?«^#&%('WXZH}dJ'[l¿
ï@ï&êaþ  
  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
r  ÔÇÔ*  Åªaac2um6naplv?bsvYula_ªklb v?«!HacÌacLÅOqj7XA[#_ ]A] 5 m6ÅkmRpªkr«¬qOa:9 YnJmRplªv?Pªk9mÆq{¦ªJ
krpm6¦ªÎ2c!uL¿I ¤q+tIulvYJc2urpxq {¿ O¢{pancLk¯mev?bsa¦ªcpc'ulv?pmRpvYv?«#&%('WXZH}dJ'[l¿ 
Í¸zªd2¼¢p_acm?n{pl_v?uk¯?ª?c}p_ac*Yc!ac2um6plvYukx+8d . s  
	vb?¢0m6ÉmeJc2ulbn{pm6plªv?f] z{ E «¬vYug!qO!¦cLk!¢0_OqOJc2u 
nJcLk!¢akBnm6ucpv?unk!¢Okrpm6u	Yum?a_k2¢Ybsv{{Ìc2+anaa¦c¼klv?ulp¤Yum?a_k2¢Yaklc2­pvYm6¦ac!px®¤vYu § k2¢Bm?epx®"v*Yc!ac2um?¦ªÎ2m6plªv?k
v6«¤_BqO0c!una0c2k2¢Çkl_avR®¯OqºtIuv?0c!ulpxqÉ{¿ epl_JmRpm6¦ª¦pl_acLkrc9?um6a_Jk\_mWYcm vYb9¦c!plc9ulv?pmRpvY4krc2c  aJc2{o ! ¿
^	_Onk	bsvYkrpv6«#pl_ac}0v?an¦ªm?u © mWqB¦ªc!qeYum?a_k¤«¬v?u\Bplc2u!v?ac2­pvYac!px®¤vYu § k"_mWYc~msvYbsa¦c!plc}uv6pmRplªv?@¿
tIuv?0c!ulpxq{¿ skrnaY?cLkxpkTp_ac'«¬v?¦ª¦ªvR®¯asauv?¦c2b ¿
r  Ô  $ Ð 
   av?uT®¯_aª_ © mWqO¦ªc!qYum?a_kv#&%('WXZH}dJ'[@kIpl_cco{kxpc!!c¯v6«£mvYb9¦c!plc¯uv6pm6plªv?scBnaªRm6¦ªc!BpIplv'p_ac
co{kxpc!!c'v6«Im6 ac!um6naplv?bsvYula_ªklbv6«RH ®¯_ª_Æq{!¦!m?¦¦ªqeJc2ulbn{plcLk	pl_c}?c!c!umRplvYuk¤ªfJ
ËGc}?ª?c}m9m6ulplm6¦£m6Jkr®"c!u"plvsp_ak¯auv?a¦ªc!bªÆtIuv?0vYklpvY¿ªd2¿
v?plcp_mRppkmÅ¦m?kkr!m?¦¯ulcLkrn¦pv?«~YulvYnaCp_ac!vYulq¡pl_m6p« H _ { E ®¯p_LF`u_da¢¤pl_ac2Âpl_acÆvYa¦ªqC?uv?n
m6naplv?bsvYula_ªklbek\v?«(H m6ucp_acsac!u}m6naplv?bsvYula_ªklbek!¿} "n{p~pl_ak~ulcLkrna¦p'ªk~av?p'kln%ªc!Bp}krªcY¢«¬v?u'coam?b9¦cY¢Jp_ac
_OqOJc2u!naJc }zX =[¤ªk¯m © mWqO¦c2q?um6_v?m9auv?0c!uklnaa?uv?nv6«{  Nklc!c  a0c!{o A ¿
-/.	 
 d\3;\6_7d[b73R6\9<;=3?>!@!B
ËGcskmWq «¬v?u}kl_av?ulp\p_mRpm+?um6a_fÁk¹²R·¸»R·¨½N²R¾0»6µJ«Tp_ac!uc9co{ªkrp}mYulvYnaHm?Ém klcp'v6«¤Yc!ac2um6plvYuk!JÀkln_Æpl_JmRp
_ #&%'WXPH}dYJ'[Tm?H_mYk¯m9!q{¦ªª#J¸kxpm6aª¦ªÎ2c!uL¿
Ð 
Ê{ .SÂ^	_ac*c!o{ªkrplc2cv6«Tm!v?bsa¦ªcplculv?pm6plªv?ÆªÉmYYc! © mWqO¦c2q+Yum?a_º{c2Jc2akgv?Æp_ac_avYª!cv6«Ip_ac
?uv?n+m6Jp_acklcp¯v6«(?c2ac!umRpv?uk¤mYk"pl_ac'«¬vY¦¦ªvR®¯auv?0vYklplªv?m6pl_ac2v?uc!b kl_avR®}¿
r  ÔSsTÔ    NÔ3>f N{¶9»6½Ä·4½R¶6¹²QPW´D E {»	*» °?°!µâ½N°AD E a3jr ­·¼»(K­½Äµâ½mlL¶!¹'½ V*»R¾²R¾Jµ e½ VFÂ½ 	´J¹­½Ä³e¶M
r  ÔÇÔ* ^	_ac+mYa{plª?cYulvYna*D7Ek*Yc!ac2um6plcLÊBqzD!E  _ DCE  a5jY¿GavYu A  D¢£m?BqÊYulvYnaÅ_av?bsvYb9vYul_aªklb
jkmRplkrÌc2kHj7XA [}_ j7X1bybyegege b[\_ Afj7Xib[l¿Å^	_Onk2¢È«xj7X1b[#_ %J¢(p_ac! j7XA [}_ %(A@¿ÊÍ¼«j ksmÉvYbsa¦c!plc
uv6pm6plªv?Ç¢(p_ac!Cpl_ac ?c2ac!umRpv?uk*m?ulcfbcd*%d*%  dgegehe7% E  m6JÅpl_OnkD E _ acbcd*%d*%  dhegege1% E  j+k9!q{¦ªª?¿Ê^	_Onk2¢<F k
aubscY¿ © vYO?c!uklc!¦ªq?¢?« Fºk¤aulªbsc?¢Bpl_c!uc\k"m?ªYpc!Yc!uB%9kln_pl_m6p(D E _Marbd1%od1%  dgehege7% E W j~m?ep_ac!$j7XA [?_O%(A
k¯mev?bsa¦ªcpc'ulv?pmRpvYÇ¿ 
^	_Onk0#&%('WXtD E diD E  [}_mYk9mÊ!v?bsa¦ªcplcuv6pmRplªv?C«}m6Pv?¦qÅ«!Fªksauªb9cY¿ |gCpl_acÆv?pl_ac2us_m6Ç¢T®"c _JmW?cp_ac
«¬v?¦ª¦ªvR®¯a9uc2klna¦pL¿
FHG ÐOÔ  Ð 
 6h N{¶°²R³g´Jµª¶·¸¶I6¹l»­´	xEG½ }¹l²R·¸»R·¨½N²R¾»Rµ@½ V»6¾3 ²R¾Jµ e½ V/F ½ *»'´a²QT ¶!¹²=V»´J¹­½Ä³e¶¾SP{³XK¶!¹M
r  ÔÇÔ*}Ú{d@ªukrp"v6plcgpl_JmRpxE_ #&%('WXZH}dYJ([«m?vYa¦qe«@p_ac~v?u{c!u"v6«pH ªk(FÉm?JO_ H  0¿(Í¼p¯b9cLm6kTpl_JmRp
c!Yc!uqec!¦ªc!bsc!Bpv?«?Hcoac2{p¯pl_ac}{c2Yppxq+ªk¯m9Yc!ac2um6plv?uL¿
Í¼«FÅk\v6p~maulªbsc*0vR®¤c2u2¢Jpl_c!Æp_ac!uc*c!oOkrp\px®"v+{mp0c2ulc2BpgaubscBnb*0c!ukqÉm?s®¯_a_É{ªOªac\FI¿~^	_ac!Æp_ac
?uv?nH _m?kgmRpg¦ªc2mYkxp'm6Æc2¦c2b9c2Bpgv6«ÈvYuac!u'q=m6Æm?ºc!¦ªc!bsc2Yp~v6«ÈvYu{c2ue®¯pl_Gq u_O¿~ "q © vYulvY¦¦m6uq¿ ¢xEk
av?pulv?pmRpvYm6¦¨¿
Í¼« FÆk¤m*aubsc\0vR®"c!uL¢?p_ac!ep_ac!uc\c!o{ªkrpk"m}Ìc2¦ª±®¯p_GFÆc2¦c2b9c2BpkANklc!c«¬vYu¤c!oam6bsa¦ªc Ú¨¢Om??cg?r  m6J  a3j
k\m!qO!¦'b*n¦pa¦ª!mRpYc?uv?nÇ¿¯av?ugm6OqYc!ac2um6plv?u
sv?«  a3jB¢{pl_cbem6aaªaXj¢{c!Ìac2Oqj7XA [<_  A@¢k\m
vYbsa¦c!plc'uv6pm6plªv? v6« E _ #&%('WX/d   a5j[! kvYkr{c2ulcLm?k¯m? mYa{plª?c'?uv?n  ¿ 
v?plcsp_mRpmklbsª¦ªm?uuc2klna¦p}_mYkm6¦ªuc2m?aqºJc2c!ÊauvR?cLÉªGpl_ac!v?Bplc!oOp'v?«¯bsm?k2¢@ªÊmÆaqpc!uc!Bp®	mWq ¼¢#Jm6?c
dL  ¿
FHG ÐOÔ  Ð 
 ,t   N{¶¹l¶e½ s» ¹l²6·¼»6·4½N²6¾C²R¾ E T?Y½N°6½R¶9¹­½ !¶s·¸²» YR³9³e¶·¨¹­½N°»RµI³e»´¡½ Vs»R¾3Æ²6¾µ ½ V¾Ê½ s»
´J¹­½Ä³e¶\´{²/T ¶¹M
^	_ac9acoOp'auv?0vYklpvYÉkr_vR®k\p_mRp'v?c92m6=!v?krplunp~ac2® uv6pm6plªv?m?¦ © mWqO¦ªc!q?um6_kOqpm § am Ynv6plªc!Bp
m?2vYu{ªaplvem9av?ubem6¦ÇklnaaYulvYna®¯_a_ªk	ªORm6uªm?Yp¯Oqep_ac}ulv?pm6plªv?Ç¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% 
r  ÔSsTÔ    NÔ3>  uV`#&%('WXZH}dJ'[O» e»Æ°²6³\´0µ¶·¸¶e¹²R·¸»R·¨½N²R¾ T?Y½N°É½ e» * ­·¼»(K­½Äµ½ml2¶!¹
V²R¹e» ¾0²6¹­³s»6µ LPSKZ?¹l²QPW´
²=V}H W~·tO¶!¾Á·m{¶  P²R·¨½N¶!¾·È»Rµ¶gn?¹l»­´	#&%('XPH2! dYJ?m[9½ »Rµ !²=¹l²R·¸»R·¨½N²R¾»Rµ W T?{¶¹l¶)J?~½ ·tO¶+½Ä³e»gB¶Æ²=VJ Kº·m{¶
°»R¾²R¾½N°»6µ¶x´J½Ä³e²R¹¼´	B½ ­³V¹l²R³kH ²R¾J·¼²\H2!  M
r  ÔÇÔ*'zÇc!pzj¡0c'm!v?bsa¦ªcplcgulv?pm6plªv?v?«#&%'WXPH}dYJ'[IkrnJ_pl_JmRp[j7X z[p_ ¡¿ÈyOªc k"kxpm6aª¦ªÎ!cLOq4j¢O®¤c~!m6
{c!Ìac"pl_ac	m6naplv?bsvYula_ªklbv6«H2!  ª{nJc2Oq&j={c2av6pc2Oq&j4¿z@cp'J?B0c¤p_ac¯krc!pv?«p_ac	bem6Yc2k#v6«WJºª}H2! Oq
pl_c'2m6avYa!m6¦0c!bsv?ua_aklb ¿I^	_ac2$j0k	m*YulvYna ¸m6n{pv?bsv?ua_akrb v6«RH2!  ®¯_aª_ k"m?¦ªklvm?um6_ ¼m?n{plvYbsv?ua_akrb
v6«
#&%('XPH2! dYJ?m[l¿eanurp_ac!ubsv?uc?¢jIª{n!c2k}mq{!¦9Jc2ulbn{pm6plªv?Év?«¤p_acs?c2ac!umRpv?uk!¿9^	_BnJk`j(ªk}mvYbsa¦c!plc
uv6pm6plªv?+v6«v#&%'WXPH2! fdJ?m[l¿ 
  
 s $ Ð". zÇc!p  0cmÆq{¦ªªsm?ulqGv{{cf¬pl_m6p*ªk*mÆkrna?uv?naGv6«D7 E ªBRm?ulm6Bp}Oq=q{!¦ekr_«Äp*v?«¤p_ac
vOvYu{ªm6plc2k  ¿^	_c!Gpl_ac?um6a_vNm?¦ªklvÆ!m6¦ª¦ªc2 Bnav6pc2Yp  v?{pm6ªac2=«¬uv?b p_ac_OqOJc2u!na0c0}zXmF?[OqÉ{c2Yp«¬qOªaºm6¦ª¦
pl_c}?c!ulplcLk!aA 0- 0 *j~pvsv?ac'?c2urpco£¢O«¬v?u¯c2?c2ulqXA:nDC E ¢aªk¯m9uv6pmRplªv?Jm6¦ © mWqO¦c2q?um6a_@¿
r  ÔÇÔ*Ê^	_acs_OqOJc2u!naJcX}zXtF?[l¢@!v?kl{c!uc2=m?k'm © mWqO¦ªc!qÆYum?a_ÉvYºpl_csmYa{plª?cs?uv?nD  E ¢#m?{bspk~pl_cs!q{¦ªª
kl_a«Äp¯v?«@pl_c'!vOv?u{JmRplcLk¤mYk	m!v?bsa¦ªcplc'uv6pmRplªv?Nklc!c  a0c!J{o  ¿ 9m?$9Io{m?bsa¦c}¿  ¿I "q{cÌpvY m9aªm6uq
q{!¦sv{{c k}mkrna?uv?na=v6«/D  E ORm6uªm?BpgOqÆpl_cq{¦ªª9kl_a«Äp*m?  k}m+av?ubem6¦Ikrna?uv?naGkrª!cD  E k
 0c!¦ªm6Ç¿È "qtIuv?0vYklplªv?Æ{¿ªd{¢e#&%('WXtD  E ! dYJ?[Èªk¯m9uv6pmRplªv?Jm6¦ © mWqO¦c2q?um6a_@¿ 
Í¸}p_acÈ«¬vY¦¦ªvR®¯\krcL­pvYk!¢W®"cT®¯ª¦¦B?ª?cTv6pl_c!ucoam6bsa¦ªc2k@v6«auv6pm6plªv?m?¦6?um6_kÇ0c!¦ªv?aY¯plvgm6ulplna¦m6u¦m?kkrcLkÇv?«
© mWqO¦c2qs?um6a_k2¢Ypl_ac'v?c2k	{cÌJac2v?  Jc2¦m6 ?uv?nk¤m?vY0c!ub*n{pmRpvY?uv?nkTYc!ac2um6plcLeOqsplum6klJvBkrplªv?Jk!¿
^#vÌJaªkl_ pl_akklc2plªv?Ç¢{®"c'aulcLkrc2Bp¯m?+c!oam6bsa¦ªc~®¯_ª_Æ{vOc2k	v6p0c!¦ªv?a9plv9p_ac2klc¦m?kkrcLk!¿
  
 s $ Ð". ¾8?¶!µ?¹l»´o,M
^	_ac¥'
	{{c2¦È?um6_k}m6uce{cÌc2ÊªLd2¤m6JGm?ulcsmYkrcLGv?Gpl_ac+¥'
	{{c!¦T!v?krplunplªv?Gv6«¯m6Êv?{pbem?¦È?vBklkla
m6¦ª?vYulpl_b`dL¼¿"^	_c!q+2m6ºm?¦ªklvsJc*acÌacLÆm?k © mWqO¦ªc!q+?um6a_k	vYpl_ackrc2b9¸{uc2pauvOan­p!H _D ) D7"«¬v?u¯p_acb*n¦pa¦ª!mRpYc'¦ªmW® g
XAd7'[iXA  d7'  [p_ XA LX	b[ A  d7'  '  [idBA d*A   D ) dB'Wd7'  nDC
m6J
JO_MarX   dgb[ids ,	bjc
ËGcv?Jkr{c!uI_c!uc¤p_ac¯m?urpª!na¦ªm?uI!m?klcRqG_  E 	nb	m6)JO_MaQ+  d sF 	nbjY¢R®¯pl_0+  _ X   dhb[¿z@cpÈnkÈ!v?kl{c!u
pl_cgbem6aHjC{c!ÌacLOq4j! XA d7'[t5_yX QAd7'[l¿ÈyOª!c\XA d7'[n+  _ XA X(	b[    d7'b[¢Y«¬vYu  s  F	zb?¢O®¤cg?c!pg
j7X =d8[_MX =d=[
j! XA d*'[~+  5_ j! XAd7'[mw+   
 "q gcÌaplªv?ºa¿ a¢,jÁk¯msv?bsa¦ªcpc}ulv?pm6plªv?v?«#&%('WXtD ) DCdYJ'[¿
  p   "*)(*)+R ( Ç#)G" Á#'')
/.10  o@73?;=33\8;e_7a53\f_7d[b d[x;fd\3;\f_=d[b!B
 ºm6prpumY­plª?c'®	mWqeplvacÌacms?uv?na ?c2ac!umRpc2+BqmeklcpAJCªk¯plv!v?klªac!u	pl_cc!¦ªc!bsc!Bpk¯v6«pl_ac*?uv?nam?k¯®"v?uak
v?9p_ac\m6¦ªa_m?Jc!p/JÉbsvOana¦vkrvYb9c¯®"c!¦ª¦_avBkrc2ekrc!pTv6«cBnm?¦plªc2kÈkmRpªkrÌcLsBq*pl_acgkrc!p/J"¿(av?uTcoam6bsa¦ªc?¢?pl_ac\mYa{plª?c
?uv?n`D E D E ªk¯Yc!ac2um6plcLOqfX1bcd=[Tm6X 	dgb[¿ v6pª!c'pl_m6p
X1bcd=[ X =dhb[_ X =dhb[ X1bcd[¢6m6 FRX 	dgb[p_LFRX1bcd[p_ X 	d[¿^	_ªk?uv?n!m?m?¦ªklv\0c¯{cÌc29m?k(m\bna¦plªa¦!m6plª?c
?uv?n+Yc!ac2um6plc2+Oq Jz_yaQ+d1+j*kmRpªkr«¬qOasp_acc YnJm6¦ªpcLk#N2m6¦ª¦cL+uc!¦mRpvYk	ªÆ?uv?na+pl_ac2v?uq  gz+ E  _od+ E _
m6J++hC_ ++gv?u++h8+ 5 +  _O0¿v9BnaªWm?¦c2Bpl¦ªq?¢aªv?u{c!u"plvacÌac'p_ac}?uv?nÇ¢Ov?ac}!m?nkrc}msklcpv6«(uc!¦mRplvYuk
 _Ma + +8+  + 5 d1+ E  d1+ E jB¿Í¸+pl_c'm?JvRYc\c!o{m?bsa¦cgpl_cgbem6aXA d7'[^? X'Wd7A [(0c!¦ªv?Yk¤plvxJ?Vn%6oXZH}dJ'[Im6pl_ak
«Nm?p\¦ªc2m?ul¦ªqm6a0c2m?uk"ª pl_acklcpv?«#uc!¦mRplªv?Jk	®¯_aª_ kkrqObsbscpul~:+gm65+6¿
&vYulc9auc2klc!¦ªqm?OqÆ?uv?naOH ?c2ac!umRpc2ÆOqÉm klcp\J 2m6É0cekrc2c!Êm?kgpl_c Bnav?plªc!Bp'v6«Tp_ac9«¬ulc2cYulvYnaÉYc!ac2um6plcL
OqOJOq=mÉkrc!pv6«¯ulc2¦ªm6plªv?k'0cpx®"c!c2Êpl_ac?c!c!umRplvYuk4krc2ce«¬v?uc!oam6bsa¦ªc ¨¢(d8¤vYuxÚ?  «¬v?upl_acacÌaplªv?Jkv?
ï@ï&êaþ  
  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
auc2klc!Bpm6plªv?k"v?«#?uv?nk  ¿  k	ª"ªd¨¢{®"c}{c!av?plc'Oq XPJ([Ipl_ac'«¬uc!c'?uv?n?c2ac!umRpc2BqnJ¡m?Oq pl_acklnaklcp
v6« XPJ'[Iv6«@pl_ac'c!¦ªc!bsc2Ypk	®¯_a_+m6ucg2m6¦ª¦cLº¹l¶!µ»6·¼²6¹ !Äp_BnJk¯v?Jkrkxpv?«@®¤vYukTvYpl_c~c2¦c2bsc!Bpk"v6«<J  ¿Iz@cpzX \[
0cpl_c*avYulbem6¦¦ªvYklnaucv6«   XPJ'[¢Jp_mRp~ªk\pl_cklbsm?¦¦ªc2krp\avYulbem?¦#klnaa?uv?nÆv6« XPJ(["vYBpm6ªaªa 9¿Í¼p~ªk~m6¦krv
pl_ckrna?uv?naGv6«XPJ'[Yc!ac2um6plcLºOqºp_acec!¦ªc!bsc!Bpk ) ) 5 ¢ ) X~J'[id* `Nklc!cs«¬vYucoam6bsa¦ªcn Y¼¢@m??cd2  ¿
^	_ac2H ªk\pl_c Bnav6pc2Bpg?uv?nXPJ'[=!zX  [¿\ËGc{c2av6pc*Oq¡p_ac92m6avYa!m6¦@c!aªbsv?ua_akrb&«¬uv?b XPJ'["v?BplvH
m6JOq'p_ac'c!bs{pxq+®¤vYuv6« X~J'[l¿È^	_Onk'X	c[p_>m6Ç¢O«¬v?um6Oq0A5 XPJ([l¢
'XA [R_ e«Im6+v?a¦ªq«;A5zX \[l¿
 knkrnJm6¦¨¢{®¤c}{vsav?p\{ªkrplªaYnaªkl_5+'«¬uv?b'XE+[È«¬vYu+ fJ"¿
h¯cL!m6¦ª¦#m?¦ªklvep_mRp'm6Oq«¬uc!c?uv?naºm?n{plvYbsv?ua_akrb&v6« XPJ([	2m6Æ0c9{c!ÌacLÆOq+p_ac*ªbem6Yc2kv?«Ipl_acc!¦ªc!bsc!Bpk\v?«
J"¿
 Ð  ¬Ô>h ÂavYum6OqJ¸kxpm6aª¦ªÎ!c2u0 v6«'mG?uv?navH%®¯pl_Âauc2klc!Bpm6plªv?vH _ X~J  \[¢¤®"cÆ{c!av?plcOqÂp_ac
m6naplv?bsvYula_ªklb v6«XPJ'[TacÌacL BqpXE+[p_pX~+[l¢{«¬vYum6Oq$+ J"¿
^	_ac*«¬v?¦ª¦vR®¯ªaauv?0vYklplªv?ºkl_avR®k¯p_ac*uc!¦mRpvYÆJc!px®¤c2c!Émav? ¨pluªBm6¦#?uv?naJRVn%,oXZH}dYJ([¤m6Émauc2klc!Bpm6plªv?Æv?«
H®¯p_msklcpv?«#uc!¦mRplvYuk	mY{bsplplªakrqObsbscpulªc2k2¿
r  ÔSsTÔ    NÔ3Oh IJ#¶·?H Kl¶9» ?¹l²/PW´nB¶¾¶¹l»6·¼¶LK» LPSK !¶·RJ
M N5{¶¾G·tO¶zV²RµÄµ²/TI½Ä¾r´J¹²´a¶¹­·¨½N¶ »6¹l¶9¶  P{½R»Rµ¶!¾·
 ½ P·m{¶C?¹l²QPW´ H »R³9½Ä·»e¾0²6¾º·¨¹­½2½N»6µWJ( ­·¸»K½Äµâ½mlL¶¹LWT½MÄ¶8M~·tO¶ LPSKZ?¹l²QPW´ J?Vn%6oXZH}dJ'[g½ }¾0²6¾º·¨¹­½2½N»6µ "
 ½Ä½ yV²R¹»6¾	 RPSK !¶·  ²=VX~J'[ LP°·m{»R·<H _ XPJ \['½ »}´0¹l¶ !¶!¾·¸»R·¨½N²R¾Å²=VAH W¤·tO¶ V¹l¶¶I6¹l²/PW´XPJ'[AO» 9»¾²R¾
·4¹­½L½N»Rµ
*X \[i ­·¸»K½Äµâ½mlL¶¹LW T?O¶!¹l¶*X \[g½ }·tO¶*¾0²R¹­³e»Rµ°µ² RP{¹l¶²7V  WT?Y½N°½ *»6µ !²»J( ­·¼»(K­½Äµâ½mlL¶!¹ " »R¾
 ½Ä½Ä½ Á·m{¶¹l¶'¶1|Y½ ·g»\´J¹l¶!¶¾J·¼»6·4½N²6¾²7V(H W5H _MXPJ \[7W RP°s·tO»R· X~J'[(O»	'»*¾²R¾ ·4¹­½L½N»Rµ } ­·¼»(K­½Äµ½ml2¶!¹T?B½N°½ '»Rµ !²
»\J( ­·¸»K½Äµâ½mlL¶¹M
Ð 
Ê{ hIh Í¸ºv?pl_ac2u\®"v?uak	p_acco{kxpc!!cv6«TmJ¼krpm?aª¦ªÎ!c2u¯ªkgcBnaªRm6¦ªc!Bpplvpl_acco{ªkrplc2c*v6«Ème0c!ub*n{pmRplªv?
v?+pl_ckrc!pv6«#Yc!ac2um6plvYukJC¦c!prplªasp_ackrc!p¯v6«(ulc2¦ªm6plv?uk ªBRm?ulm6Bp2¿
r  ÔÇÔ* ¬   N  } klklnabsc0¡k}m6J¸kxpm6aª¦ªÎ2c!u'v6«"pl_aceYulvYnazHYc!ac2um6plc2ÉOqOJ"¿^	_ac2G«¬v?um6OqºulcLkrc2YpmRpvY
H`_ XPJ  \[l¢I¦ªcp9nk*{c!Ìac mÆ?uv?na¡m?n{plvYbsv?ua_akrb Cv?«XPJ'[¢Im?kc!o{a¦ªm?c2¡m?JvRYc?¢Bq XE+[ _ pX~+[l¢«¬v?usm6Oq
+X*J"¿'^	_akgªbsa¦ªcLk _k¤¿'naulpl_ac2ulbsv?uc?¢0«[A *X \[l¢p_ac!XA[/_ m?"pXXA[i[/_ _'X pXA [1[¢@m6
pl_Onk XA[ zX \[l¿È^	_ak	auvR?c2k¤p_mRpºªk¯mzX  [¼krpm?aª¦ªÎ!c2u2¿(Í¼pkm6¦krvsm9av?4pulªOªm?¦J¼krpm?aª¦ªÎ!c2u2¿
¬ª   Nª  9IOª{c2BpBqpm § ªa9pl_ac2m6avYa!m6¦auc2klc!BpmRplªv? HM_ X~J  *X \[1[¿
¬ªª   N  z@cp}H _`XPJ  \[\Jc+maulcLkrc2BpmRpvYÊv6«7Hm?Pm ¼krpm?a¦ªªÎ!c!uL¿+yOª!cc!Yc!uqºc!¦ªc!bsc!BpHACv6«zX \[\k
m+aulv{{nJ­p}v6«"c!¦ªc!bsc!Bpk'v?«Tp_ac9«¬v?ub ) ) 5 ®¯pl_C5 9¢.)" X~J'[m6Êk}m  ¸krpm6¦ªÎ2c!uL¢nkrªa X)( )  [7_
pX)o[!Xc["?X)o[  _)mi) 5 ®¯p_v 9¢.)r XPJ([l¢£®"c*?c!p\p_mRp#Êkgm?¦ªklv+m$zX \[ ¸krpm6¦ªÎ2c!uL¿~^	_c!uc«¬v?ucp~k
0vYkkrªa¦ªc'plv{c!Ìacms?uv?n m?n{plvYb9vYul_aªklb Év6«(pl_c Ynv6plªc!BpX~J'[n!%zX \[¤kln_ pl_m6p  _ ¤¿¤anurp_ac!ubsv?uc#J
k	ORm6uªm?Bp	Oq¿ 
& Ô  Ô $ $¬{ Ñ>h mt J@¶!·pH K¶9» ?¹l²QPW´ Y¶!¾0¶!¹l»R·¸¶LK+» RPSK !¶·RJ
M4N{¶¾=·m{¶[V²6µÄµ²QTI½Ä¾´J¹l²­´{¶!¹­·4½N¶»R¹¶¶  P{½W»6µ¶¾J·'
 ½ P·m{¶)È»Rµ¶g}?¹l»­´	0#&%'WXPH}dYJ'[!O»	*»+°²6³\´0µ¶!·¼¶¹l²6·¼»6·4½N²6¾ "
 ½Ä½ yV²R¹}»R¾	g´J¹¶ !¶!¾·¸»R·¨½N²R¾GHM_ X~J  \[*W·tO¶V¹¶¶?¹l²/PW´ XPJ'[{»	'»(*X \[i ­·¸»K½Äµâ½mlL¶¹LWvT?{¶¹l¶zX \[¯½ g·tO¶'¾²R¹­³e»Rµ
°µ² RP{¹l¶*²7V  WvT?Y½N° ½Ä¾QP°¶ *»+°?°!µâ½N°\´{¶!¹­³4P{·¼»6·4½N²6¾G²=VCJ "¤»R¾3
 ½Ä½Ä½ Á·m{¶¹l¶9¶1|?½ ­·*»}´0¹l¶ !¶!¾·¸»R·¨½N²R¾Å²=VCH WRH _yX~J   [*WRP°·tO»R·XPJ([!{»	» \ ­·¸»K½Äµâ½mlL¶¹ T?Y½N°Æ½Ä¾3QP°¶*»+°g?°µ½N°
´{¶!¹­³ P{·¸»R·¨½N²R¾G²=V!J
M
r  ÔÇÔ*9^	_acauvOv6«(ªkgkrªbs¦m6u	pvepl_cauvBv?«v?«(tÈulvYJvBkrplªv?Æa¿Ú9nklspl_ac*acÌaplªv?Æv?«Èmev?bsa¦ªcpc}ulv?pm6plªv?Æm6
pl_c'«Nm?­p¯p_mRp	p_acm?plªv? v6«vÆv?fJCªk"p_ackm6bsc}m?k"pl_cm?­pvY+v?«)#¿ 
Ð 
Ê{ h |g!cem6Ym?Épl_acsc!oOkrplc!Jcsv6«	m !v?bsa¦ªcpc9uv6pmRpvYÉv6«
#&%('XPH}dYJ'[k'cBnaªRm6¦ªc!Bp'plv pl_c9c!o{ªkrplc2c
v6«	m aulcLkrc2BpmRpvYºv6«H:_SXPJ \[krnJ_Ép_mRp'pl_ckrc!p'v?«¤uc!¦mRpv?uk k'ªBRm?ulm6Bp'Bqºm!qO!¦9Jc2ulbn{pm6plªv?=v6«Tp_ac
?c2ac!umRpv?uk!¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% 
& Ô  Ô $ $¬{ Ñ>h  uwVx#&%('WXZH}dYJ([CO» »°²R³g´Jµª¶·¸¶¹²R·¸»R·¨½N²R¾fW¤·m{¶¾=»6µÄµ@·tO¶AY¶!¾0¶!¹l»6·¼²6¹ '½Ä¾ J O»W¶·tO¶ »6³s¶9²R¹1?¶!¹M
r  ÔÇÔ*^	_aªk*ulcLkrn¦p*k*mÉv?Jkrc Ync!!cev6« © v?uv?¦ª¦ªm?ulqº¿ =krªcY¢#«¯pl_c?c2ac!umRpv?uH+  kv?«	vYuac!uCq@¢@p_acuc!¦mRpvY
XE+  [ ) _ _mYk"plvs0c'Ìao{c2 Oqmsq{¦ªª'0c!ub*napmRpvY+vYp_ac}?c2ac!umRpv?uk!¿ 
^	_ac*«¬v?¦ª¦vR®¯ªapm6a¦ªc*YYc2k\aulcLkrc2BpmRpvYk#X~J   ["«¬v?u'klv?bsc*®"c!¦ª¦ § avR®¯ © mWqB¦ªc!qYum?a_k #&%('WXZH}dJ'[	®¯p_"H _
XPJ \[l¿È^	_c2klcgauc2klc!BpmRplªv?Jk¤m?ulc'm6¦ªulcLm?{q § avR®¯"Nklc!c~«¬v?u	coam?b9¦c}@m6   ¿È "qm6aa¦ªqO © vYulvY¦¦m6uq9¿ J¢Bpl_ak
auvR?cLkIpl_JmRp	pl_ac}!v?klªac!uc2eYum?a_k"m6uc\uv6pm6plªv?m?¦4krc2c}ªd2£m?  a0c!{o  «¬v?u¯m?av6p_ac!u"auvBv?«@nkl9tIuv?0c!ulpxq
{¿   ¿
  
 s $ Ðh
~um?a_ J 
$qOJc2u!na0c&}*XmF?[ aQ+d1+dhghd1+ E j aQ+  d1+8+ % +
5 + 5% j
y Bnm6uc2plv?uv?am?¦0bscLkr_yD  ) a +d1+dhgggd1+5 a + )  d1+8~+ % +
 + 5% j
+  dL+  dhgghd1+ 5 j
&v{{ÌJc2+anaaa¦ªc¸klv?ulp	Yum?a_ aQ+d1+dhghd1+ E j a +  dhXE+8i +8 [dL+~+ % +
5 + %  fu_Ls  b?¢cfu_vs 	b  
 }J(XtF?[ + E + ++  hgL+ E + E  + E WRgh1++j
yBpm?u¯?um6a_y{^¬  a +dL+hdghggdL+ E 5j aQ+  dgX~+~+ % [  dgX~+E+ % ++ % [
 j
zÇc!p@nk#av6pª!cIpl_JmRpac2klapcT®"cÈv?¦q'®"v?u § _ac2ulcÈvY}?um6a_Jkpl_ac"klm?bscÈav6pvYv6«a!v?bsa¦ªcplc¤ulv?pm6plªv?}!m?Jc"vYkr
c!uc2~«¬vYu#{ª?um6_k!¿@Í¸}pl_m6p2m?klc?¢Lpl_ac¤?c2ac!umRpaklcp<J{vv6p#c!c2}plv0c"klqObsb9c!pluªCZJO_J 5  ¿#Ë pl_*pl_ak#acÌa
plªv?9krªbs¦m6u#ulcLkrn¦p(!m6Jc"{c!uª?c2Ç¿@Í¸*Jm6ulplna¦m6u © v?uv?¦ª¦ªm?ulq~a¿ g!m?0c"m?aa¦ªcL'plv~{Yum?a_k2¿#v?u@c!oam6bsa¦ªc?¢Wpl_c"{
?um6_k£{cÌJac2}mYkT»R¹­¹l²/T?O¶» ª)dY_mWYcIm¯v?bsa¦ªcpcÈuv6pm6plªv?'krª!cIpl_ac2q~2m6'0cT{cÌJac2}mYkpl_ac © mWqB¦ªc!qg{Yum?a_k
v?~p_acÈ?uv?nkHIE_yXPJ AE[®¯pl_\J"_MaQ+  d1+  dL+  jTm6JAE)_MaQ+  +  +  dL+  +  +
5 +  dL+  +  +
5 + 5 dL+  +  +
5

+ 5 dL+  dL+  d1+  j«¬v?um?OqxF
	a¿
Í¸tIuv?0vYklpvY}a¿Ú¯m6 © vYulvY¦¦m6uqa¿ \mklqObsb9c!pluª(ulcLkrc2YpmRpvY~v?«	HÁªk@aulvRO{c2~®¯_ac2}pl_cTm?kkrv{!ªm6plc2 © mWqO¦ªc!q
?um6_smY{bspkTm'uv6pmRplªv?@¿I|gac2m6sp_a § m?JvYn{p¤m?k § gp_ac«¬vY¦¦ªvR®¯ªa Ync2krplªv?5g« #&%('WXZH}dYJ([#kIulv?pm6plªv?m?¦4¢YªkIp
0vYkkrªa¦ªc\pv*ÌJ+mkrqObsbscplu\auc2klc!BpmRplªv?®¯_aª_+ªk	m?¦ªklvbsªaªbsm?¦®¯p_+uc2klJcL­p"plvpl_ac~ª¦ªnklvY ÆavYu¤c!oam6bsa¦ªc?¢
ªpl_ac*2m?klc}v6«Èm6uuvR®¯_ac2mYak¤pl_acaulcLkrc2BpmRpvY+v?«H E ?ª?c!ªzd#kbsªaªbsm?¦@anap\av6p~krqObsbscplu/gCX~J  AE [¢®¯pl_
IE _ a + +8+  d1+ +8+
 + 5 d1+  d1+  dL+  jB¿
/.t-  ]8 6*_3b 9<;fdC>!B
|gac}!m?+YYc'b9vYulc}{c!pm?¦k	 p_ac!mYkrc'v6« © mWqO¦c2qe?um6a_k	vY  Jc2¦m6YulvYnak2¿
zÇc!p@nk#ulcL!m?¦¦Rp_mRpm*°½Ä¹° P{µ»6¾·	?¹l»´oI4m6¦krv2m6¦ª¦cL'b*na¦pl¼¦vOv?}Yum?a_  k#m © mWqO¦ªc!q~?um6a_2#&%('WXtD E dJ'[JvYgp_ac¤mYa{plª?c
?uv?nD E ®¯p_ÆkrqObsbscplu'?c!c!umRplªaskrc!p!J"_ a&+d&+dghghd&+cjY¢{«¬vYukrvYbsc~ªBplc2?c!uk(FRd1+dL+dghghd1+O¿È^	_acLkrc
?um6_k"_mW?c'0c!c! ªYpc!klª?c!¦ªqkrplnacL mYk	bsvOac!¦k¯v6«Bplc2u!v?ac2­pvY+cpx®"v?u § kI4krc2cgp_acklnaulYc!qeYYc! O   ¿
TÐ 
 
Ê h °!½Ä¹l°P{µ»R¾J·6¹»´	 #&%'WXZD E dYJ'[{»	'»e°²6³\´0µ¶·¸¶'¹l²6·¼»6·4½N²6¾Æ½ V}»R¾3e²6¾µ 9½ Vg·m{¶¹l¶*¶*|Y½ ­· g½Ä¾·¸¶ZB¶!¹  %É»6¾3
q´0¹­½Ä³s¶ TI½Ä·t\F RP° ·m{»R·RJ"_ a8%q$-  j6M
r  ÔÇÔ*}^	_ac'«Jm6ulpªk	c2B{c2YpOqepm § ªa4j7XA[p_qfA#¿
^	_ac v?a¦ªqÅ«gm?urp9«¬v?¦ª¦vR®k*«¬uv?b pl_c+«NmY­p9pl_m6pec!?c2ulqÅm?n{plvYb9vYul_aªklb v6«p_acÆm?aapYc?uv?nD E ksv6«p_ac § 
A? qeA «¬v?u\klv?bsc~Bplc2?c2u<qzNklc!c~pl_ac}ulvOv6«v6«(tIulvYJvBkrplªv?Æ{¿ªdL  ¿ 
TÐ 
 
Ê h7J#¶!·j -D E ? D E K¶ ?¶{È¾¶15K2j7XA  dgegehed7AEW['_ XA  dhegegehd7AE5d7A  [LM È»Rµ¶g)6¹l»­´	=²6¾Ê»  {È¾J½Ä·¼¶ 
 K¶µ½N»R¾?¹l²QPW´LH O»	É»¡°²6³\´0µ¶·¸¶É¹l²R·¸»R·¨½N²R¾½ V·m{¶¹l¶=¶*|Y½ ­·»R¾½Ä¾·¸¶PY¶!¹F »6¾3C» RPSKt?¹l²/PW´²=V)D E RP°P·m{»R·
j7X[p_ »6¾3 H&½ }½ !²R³e²R¹¼´oY½N°9·¸²e·tO¶  P²6·4½N¶!¾·pD E !$M
r  ÔÇÔ*} "q © vYulvY¦¦m6uqea¿ ¢{®"c~Ycp	pl_c}ulcLkrna¦p2¿ 
9(oam6bsa¦ªc*{¿ªd2k¯m6¦krvem6 ª¦¦ªnkrplumRplªv? v6«pl_ªk	¦ªc!bsbema¿
ï@ï&êaþ  
dh  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
/. 
 d\3;\6_7d[bBZ8\;=3bCB63;\f_=d[b:9<;fdC>
ËGc}®¯¦ª¦@vYklª{c2u¯krvYb9c'auv?0c!ulplªc2k	v?« © mWqO¦ªc!qYum?a_k	m6 vYbsm6uc\p_ac!bplv9p_ac}ulv?pm6plªv?m?¦0ulvYJc2urpxqY¿
r  ÔSsTÔ    NÔ3Oh     ½R¶¾)_ #&%('WXZH}dYJ([7W(µ¶·} K¶}» RPSKZ6¹l²/PW´É²=VJ?Vn%6oXZH}dJ'[\»R¾3&} K¶'·tO¶~½Ä¾3/P°¶1 RPSKZ?¹l²QPW´
²=VCT7UWVYXm<[RM J#¶!·D K¶·tO¶ RPSKZ6¹l²/PW´G²=V·4¹l»6¾­µ»6·4½N²6¾*²=V/BM N{¶¾=·m{¶ RPSKZ6¹²QPW´G²7V7T7UWVYXm[(Y¶!¾0¶!¹l»6·¼¶LK2D»R¾2} W
-} d*D&W¤½ 9»!¶!³½76½Ä¹l¶°·(´0¹l²/P°·^D  } »6¾3+·tO¶!¹l¶V²6¹l¶\O» 9°»R¹*6½Ä¾0»6µ* H+ } iMHÉ²R¹l¶²R¶!¹LW	·tO¶ !¶!·?Tx_ aV VzDj`V²R¹y5} W¤»?°!·'¹¶ZP{µ»6¹­µ +²R¾É·m{¶#R¶¹­·¨½N°¶ *²7V.»6¾3e³e»´ *»R¾	»6¹l°*µ»K¶!µ¶L +²R¾Ê»R¾o»R¹l°*µ»K¶!µ¶L	 XE+[RM
r  ÔÇÔ*z@cp\nJkuc2!m?¦¦#v?J{pvYk®¯_ª_ºm?ulc*kln%ªc!Bppv_mWYcmf¬ªaac2u  klc!bs¼auc2p\auvOan­p }
DM_ D  }Ú?¨¢aJm6?cr  g7¬  Dk¯m9av?ubem6¦ÇklnaaYulvYnav?« - } d7D}¢¬ª  - } d*D!_OD} ¢¬ª  D} _>J¿
ËGc}aulvRYc\p_mRp\m?¦¦p_ac2klcvY{plªv?k¯m?ulcg«¬na¦Ì¦ª¦cL£¿
¬  zÇc!pÁ0cÆm*J¼krpm?aª¦ªÎ!c2u9m?V=<ÉmÉpum?kl¦ªm6plªv?Ç¿Cv?uem6Oq AyH9¢¤®¤c?c!poV=<rXA [_XE%A [)_XE%o[ XA[)_
V  4 < 6  XA [?_LV  4 < 6  XA [l¿T^	_OnkoV < _ V  4 < 6 ºm6Dk¯m9av?ubem6¦ÇklnaaYulvYnav?« - } d7D}¿
¬ª  9È?c!uqsc!¦ªc!bsc!Bp	v6«- } d7D k	mauv{{n­p	v6«#c!¦ªc!bsc!Bpk"v?«} m?XDÀm?nklªac Bnm6¦ªpxqsv?«'¬  !m6Jc'®¯uplplc!
m?k¯m9auv{{npv6«D } vYuB} D¿
¬ªª  Í¼«RV < D.Jc2¦vYaYk"pvX} ¢{pl_c! V < Xo[p_>%(}_>0¢Opl_Onkx%_Om?nV < _OJ¿
ËGc9vR®auvR?c*pl_m6p2¢Ç«¬vYu}m6OqÆ?ª?c2  } ¢ T  _:aV	V  Dj9mY­pk'uc!Yna¦m6u¦qv?=pl_c9Yc!ulplcLk!¿9zÇcp A¡m?A
0cepx®¤vÆYYc!Ê?c2urpª!c2k}v?«(¤¿yAo(_:V=< XA[~bsa¦ªªc2kH%O_AXA[  m?CAo(_:V  4  6 XA [l¿º^	_Onk'p_ac!ucc!oOkrpkm
naa Bnacm6naplv?bsvYula_ªklbyV=<y T }kln_pl_m6pvAoW_LV=<! XA [l¿Ianaulpl_c!ub9vYulcY¢R«.'}_>A3+Y¢?pl_ac2V=< X'[p_ V=<rX XA [ XE+[1[<_
%"XA[X~+[R_ V=<rXXA[1[X~+[R_LV=< XA [ XE+[l¿
^	_Onk2¢Y«XAd7'[(ªk"m6m?u\¦ªm?Jc2¦cL$+Y¢Bpl_ac2XtV=< XA [idlV=<!X'[1[(ªk"m6m?u¦ªm?Jc2¦cL# XE+[l¿I^	_ak	m?_aªc!Yc2k(p_acgulvOv6«x¿ 
 "qepm § aX}`_ J?Vn%6oXZH}dJ'[IÆtIuv?0vYklpvY ¿da¢O®"c'2m6 Bpulv{{n!c~pl_ac'«¬vY¦¦ªvR®¯sacÌaplªv?g
 Ð  ¬Ô>h 3Áz@cp  _ #&%('XPH}dYJ'[¿ ^	_ckrna?uv?naGv6«m6naplv?bsvYula_ªklbek'v6«/À{cÌJac2GOqÉp_acf¬ªaac2u  krc2b9
{ªulcL­p¯auv{{n­pxD  J?Vn%6oXZH}dJ'[ ªk¯2m6¦ª¦cLp_ace¹l²6·¼»6·4½N²6¾	¸·¨¹l»R¾ µª»R·¨½N²R¾?¹l²/PW´+v6«?T¿
Í¸+pl_ac2m?klc~v?«!v?bsa¦ªcplc}uv6pmRpvY®"c}v?{pm6ªp_ac'«¬v?¦ª¦vR®¯ªa9ulcLkrn¦pL¿
& Ô  Ô $ $¬{ Ñ>h f  #²R¹»6¾	+¹l²R·¸»R·¨½N²R¾»Rµ(I»Rµ¶g?¹l»´oxvW"·m{¶¹l¶s¶1|Y½ ·» LPSKZ?¹l²QPW´¡²=V!T7UWVYXm[&T?B½N°=»Y°· ¹l¶PP{µ»R¹­µ 
²R¾ TC»6¾3 ½ *½ !²6³s²6¹¼´	Y½N°·¸²·tO¶ !¶!³½76½Ä¹l¶°·(´0¹l²8QP°!·vD  D  WBT?O¶!¹l¶,Ê½ 9·m{¶X?¶P?¹l¶¶e»R¾34D½ *·tO¶s·¨¹l»R¾ ­µ»R·¨½N²R¾?¹l²QPW´Å²=VBM
r  ÔÇÔ*z@cp
jÂJcme!v?bsa¦ªcpc}ulv?pmRpvY+v?«#&%('WXZH}dJ'[l¿TË=cm?aa¦ªq+tIuv?0vYklpvY ¿d9®¯_ac!5} ªk¯pl_ac!qO!¦'?uv?n
- j$.®¯_aª_ k¯ªklv?bsvYula_ª\plv)D  ¿
zÇc!pxA d*'d*Aotd7'£0c}?c2urpª!c2k"v6«?Åkrn_+pl_JmRpx'_OA3+*m6'o_ A +h4¢a®¯pl_:+cd1+.fJ"¿TyOªc&jÁªk¯me!v?bsa¦ªcpc~uv6pmRpvY
pl_c!uc~c!o{ªkrpkm?+ªBplc2?c!u/sz D!E*kln_p_mRp
j  XE+[?_+h4¿
 "q~m?aa¦ªqOagtIulvYJvBkrplªv?¿d	®¯p_	G_Oj  ¢R®"cÈv?apm6ªm6m6n{pv?bsv?ua_akrb_ V=<8j  nT gkrn_pl_m6p^pXA [p_OA
m6JpX'[A_ pXA+[A_ Aomj  XE+[A_ AI+'_'N¿ anaulpl_ac2ulbsvYulc0Cªk}na BnacY¢@«¬vYu«B'_ V=<8j  X'o[~m6CAo(_kV=<j  XA[¢
pl_c!V=<j  XA [~+  _'  _ V=<j  XA [j  XE+[l¢p_BnJk`+  _ j  X~+[¿yOJc j ªk~m!v?bsa¦ªcplc9uv6pm6plªv?Ç¢s	ªkgnaa Bnac9D ­¿} "q
tIuv?0vYklpvY ¿da¢6%k¯m6¦klv9na BnacY¿ 
avYu¯pl_c*_OqOJc2u!naJc }zX 	[l¢Jpl_ac9krna?uv?nav?« © vYulvY¦¦m6uq¿dW*k#XZDCY[   D!¿z@cp\nk\av6pª!c}pl_JmRp\p_ac*n{prpc!u&%q?um6_+m6Jepl_c'!na0c¸v?ac2plc2 q{!¦cLk¤Yum?a_4krc2cg«¬vYu	coam6bsa¦ªc\p_ac!ªu{c!Ìaplªv?k	ªªd  m6ucgpx®¤v © mWqO¦c2q9Yum?a_k
{c!Ìac2svYspl_akÈYulvYnaÇ¿ v6pª!c\m6¦klv}®¤c¯®¯ª¦¦0krc2c¦mRplc2uCNklc!cgtIulvYJvBkrplªv?sJ¿d2  pl_JmRpÈp_acuv6pm6plªv? ¨plum6Jkr¦mRpvY*?uv?n
v6«}zX =[Èk	cBnm?¦plvxD   {  ¿
& Ô  Ô $ $¬{ Ñ>h 6h g¾o9¹²R·¸»R·¨½N²R¾0»6µÈ»Rµª¶\?¹l»­´	½  »6¹l°g¸·4¹l»6¾­½Ä·¨½W¶8M
v?plcp_mRpL¢"ª m?urpª!na¦ªm?u2¢Tpl_acÉm62m § c+Yum?a_Ç¢¤pl_acÉ!na0c¸v?ac2plc2Â!qO!¦cLks?um6a_Âm6JCp_acºanaprplc2u'%JqC?um6_
m6ucav?puv6pmRplªv?Jm6¦TklJcp_ac!qÅm?ulcv6p9m?u4pum?klpYcfNklc!cfÚ  ¿ÊzÇc!pnkuc2!m?¦¦Tpl_m6p*p_accL{?c¼!v?aacL­pOpxq=v?«
mYc!ulplc!o ¨plum6Jkrplª?c}Yum?a_*¬ªÉm?urpª!na¦m6u\m © mWqB¦ªc!q ?um6_  k\bem6oOªbem6¦m6p_mRp~pl_cYc!ulplco¸vYaac2plªOpxq+v6«Tm6
c2a?c¨plum6Jkrplª?c © mWqB¦ªc!qÆYum?a_Ék'cBnm?¦(plvpk{c2?uc!csm6Épl_c!uc«¬v?uc9bsm6o{bem6¦/Ú6¨¿s "q © v?uv?¦ª¦ªm?ulqÆ¿dLa¢£®"c9Ycp
pl_c}acoOpuc2klna¦pL¿
& Ô  Ô $ $¬{ Ñ>h ,t NO¶\R¶¹­·¸¶1|r°²6¾¾0¶°!·4½L½Ä·Ze²7V»¹²R·¸»R·¨½N²R¾0»6µ<È»Rµ¶g}?¹l»­´	½ '³e»|Y½Ä³e»RµmM
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% d?d
Ð 
Ê{ h  yOªc E kÈm6u ¨plum6Jkrplª?cY¢6tIulvYJvBkrplªv?a¿dWgkl_avR®kp_mRpTv6pÈc!Yc!uqm?u4pum?krplª?c © mWqO¦c2q?um6_
k@uv6pmRplªv?Jm6¦¨¿ÇË=c"®¯ª¦¦Om6¦krvg{c2{nJc¤«¬ulvYby{c2­pvYp_mRppl_c¤vYbsa¦c!plcTplum6klJvBkrplªv?*?um6a_}®¯_a_k#m?u4pum?klpYc
Ú  k¯av?p	uv6pmRpvYm6¦¨¿
 "q © vYulvY¦¦m6uqa¿ a¢a«[#&%('XPH}dYJ'[¤_m?kme!v?bsa¦ªcpc}ulv?pmRpvYÇ¢{p_ac!ºm?¦¦ÇYc!ac2um6plvYuk"v6«'JC_mWYcgp_ac*km6bsc}v?u{c2u¯
pl_c'Ìaplc}?uv?nH9¿T^	_ak¯vY{plªv? ªkav6p\kln%ªc!Bp	plveªklnaulc~p_ac}co{kxpc!!c~v?«me!v?bsa¦ªcplc'uv6pmRplªv?@¿
Ð 
Ê{ h  Ú{d@^	_c!ucgc!oOkrp"avY ¼ulv?pmRpvYm6¦ © mWqO¦c2qs?um6a_kB#&%('WXZH}dYJ([Ikln_+pl_m6p	m?¦¦£Yc!ac2um6plvYukTv6«RJÅ_mW?c
pl_cklm?b9c'vYu{c2u	 pl_c}?uv?nanH9¿T^	_ac4 K½ P!6¹l»­´	4{c!ªplc2 vY ª?naucsd  k¯m6 coam6bsa¦ªc'v6«Ikrn_m9?um6a_@¿
7
0
1
2
34
5
6
ª?naucsdg<& 	YanJk	?um6a_
^	_ac& 	?aªnkYum?a_ !m?Á0c=acÌacL m?kpl_acÉ!un¦ªm?Yp © mWqB¦ªc!qP?um6a_>#&%('WXZH}dJ'[*®¯pl_H _ D em? J _
a 	bcd\bd =j(	 
	
  ¿}^	_ac?c!c!umRplvYuk\m6uc*v6«ÈvYuac!uka¢.+m6G{¢ulcLkr0c2plª?c2¦qY¿g "q © v?uv?¦ª¦ªm?ulq a¿ a¢
®"c'2m6av6p	ÌmsvYb9¦c!plc}uv6pm6plªv?«¬v?u	pl_ªkkrplunplnauc?¿
anurp_ac!ubsv?uc?¢Èp_ake?um6a_Pªksv6pm6u ¨plum6Jkrplª?cY¿CÍ¸P«Nm?­pL¢¯v?Jkr{c!uspkeYc!ulplcLk9mYks¦ªm?Jc2¦cLCOqD ­¿ Í¼peªkc2m?klq
plvÆYc!u«¬qÉpl_m6ppl_cec2{Yc.=be0c!¦ªv?aBk'plvÆvYa¦q=v?ac ¼!q{¦ªcX =dhbd=d	[l¢Çanappl_acc2{Yc.Æ0c!¦ªv?aBk~plvÆpx®"v ¸q{¦ªc2k
X 	dgbcdd=[Im6X 	dod=dr[¿(^	_Onk	Oq © vYulvY¦¦m6uqea¿ªd2¢Opl_ak	?um6a_ k	av6puv6pmRplªv?Jm6¦¨¿
yOªcÈpl_ac& 	Yaªnk£?um6_gkÇkrvYbsv?ua_a@pv#&%('XPHIZdYJ?m[a®¯p_ HI_ XPJ?  Am[l¢J?o_ aAd7'Wd=jÈm6 Io_ aAS'(AS'  d7A  d7'  d  jY¢
pl_ªk"?um6_ªk	m?coam?b9¦cgv6«@avYuv6pmRplªv?Jm6¦ © mWqO¦ªc!qs?um6_®¯p_+m?¦¦0pl_cgYc!ac2um6plv?ukÈv?«?J?0_mWOªa}pl_c'km6bscgv?u{c!u
ª HI4¿
/.	 2"d[ >A68.\8 ;ed\3\f_7d[bCBd[b 2"3p;f\8B(_13bS>!;fd
c  3\B
^	_ac © m6ulplc2klm6sauvOan­pTv?«£px®¤v}Yum?a_kRGm6pN¢{{c2av6pc2sOq}pN¢OkIp_ac\Yum?a_s®¯p_?c2urpcoekrc!p(  #0m6
c2a?c}krc!pa XmsYdZ	[ldgX 05dZ	[mPd# sYd80  #<jfa XmsYdZ	[ldgXmsYdP[mPd cd ntjY¿
ËGc}ulcL!m6¦ª¦pl_cg«¬vY¦¦ªvR®¯ªas®¤c2¦¦ § avR®¯ ulcLkrn¦pL¿
r  ÔSsTÔ    NÔ3Oh  uV_ #&%'WXPH}dYJ'[e»R¾3G/_ #&%('WXZHIZdYJR[*Wg·tO¶!¾'~½ e·m{¶I»Rµ¶g?¹l»´oÅ²6¾P·tO¶}6¹²QPW´
H  HIzTI½Ä·t!¶·¯²=V7B¶!¾0¶!¹l»R·¸²R¹ XPJ  o[fX  J?m[LM
Í¸ªd20p_ac«¬vY¦¦ªvR®¯ªa BnacLkxpvYªk	klcplpl¦ªc2£¿(Í¼« Êm6xm6uc¯px®"v*?um6_kÈ_mWOªamN!v?bsa¦ªcplc  uv6pmRpvYÇ¢Y_vR® m60v?n{p
pl_c © m6ulplc2klm6ulv{{np7'  
r  ÔSsTÔ    NÔ3Oh   4m6¦krv«¬vYnaÊª{c2Jc2{c!Bp¦qGOq ¿# 	m6ulpl_  J@¶!·(_ #&%('WXZH}dYJ([0K¶ »*È»Rµª¶n6¹l»­´	TI½Ä·m¡»
°²R³g´Jµ¶!·¸¶¹l²R·¸»R·¨½N²R¾M NO¶!¾ ·m{¶OÈ»R¹­·¸¶ ­½N»6¾Ê´J¹l²8QP°!· E _ 'fehege ' »6µ !²"O» »Ê°²R³g´Jµ¶!·¸¶¹l²R·¸»R·¨½N²R¾OTI½Ä·tÅ·m{¶
½Ä¾3/P°¶1fÈ»Rµ¶g ­·¨¹RP°·EP{¹l¶8M
r  ÔÇÔ*  klklnabsc jÂªkgmvYb9¦c!plcuv6pmRplªv? v6«R¤¿"ËGcac!av?plc}p_ac?c2urpª!c2k¯v?«R E OqXA2d*AWdgehegegd*A E [¿^	_ac#F 
?c2ac!umRpv?ukTv?«p E 2m6Jc}vYuac!uc2mYk
V % E p_MXod*odhghgd1+ % dhgg*odhghd7o[
ï@ï&êaþ  
dL  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
¬®¯_c!ucAs"krqObJvY¦ªk auc2!c2{c2+ %  ¢a«¬v?us9F 	 b'm? O.	 b?¿ vYbsa¦c!plc'uv6pm6plªv? ev?n E ªk?ª?c! Oq
 XA 2 d*A  dgegehegd*AoE  [p_yXwj7XAE 5 [id*A 2 dgeheged*AoE W [l
vR® k¯mYulvYna _av?bsv?bsvYula_ªklbkrª!c
 5 XA 2cd7AWdgehege*A E [iX' 2cd7'rdgegehed7' E 5[mW_ oXA 2' 2d*AWR'rdhegegehd7A E 5 ' E h[?_MXj7XA E 5 ' E [id*A 2' 2dhegehegd7A E ' E W[
_yXwj7XAE 5 [j7X'E  [id*A 2 ' 2 dhegehed7AE  'E W [p_ oXA 2 d7A  dgehegegd*AoE  [ oX' 2 d*'  dhegehed7'E 5 [l
anurp_ac!ubsv?uc?¢ oXZV  [R_LV   «¬v?u sF 	 btV~E  _ V 2  ¿ 
v?plcpl_m6pv?acs!m?Gac!uYc*p_aceklm?b9c9uc2klna¦p}Oqºnklªa © vYulvY¦¦m6uqÆa¿  m?Gv?Jkr{c!uªa+m auc2klc!Bpm6plªv?HS_
XPJ \[gkln_Gpl_m6p ªk*ORm6uªm?Bp'OqÊmÆq{¦ªsJc2ulbn{pm6plªv?Åv6«!J"¿^	_ac2Åv?acevY{pm?k*mÆauc2klc!Bpm6plªv? XPJ?  Am[\v?«
pl_c © m6ulplcLkrm6GauvOan­pOq=pm § ªanF {ªkNwxv?ªBp*vYacLk}v6«	p_aªkaulcLkrc2BpmRpvYvXPJ  [ldgXPJ5  ![idhgghdgX~J E   E [¢#®¯pl_
J % _MaQ+ %  dhb/s9	jgm6b,O+ FI¿^	_ac\bsm?aaªa&j¡{cÌJac2sOq2j7X~+ %  [p_+ %
  «¬vYu7b,".-FÆm? j7XE+ E [p_+  
k¯meq{¦ªª~0c!ub*n{pmRpvY+v?«<J?_ RJ % ®¯_a_ k¯m I ¸kxpm6aª¦ªÎ2c!uL¿
 Ð  ¬Ô>h  7  Yum?a_GÊk¯klm?ªplvsJc~´0¹­½Ä³s¶.«#p_ac!uc~co{ªkrp¯avsav?4pulªOªm?¦JYum?a_kºm6£kln_+pl_m6pGk
krvYb9vYul_aªgpv	 
4¿T^#®¤veYum?a_k/¡m6JpÇm6uckm6pvJce¹¶µ»6·4½R¶!µ ´0¹­½Ä³s¶«(pl_c!uc}co{ªkrpaveavY ¨pluOm6¦£?um6_
}Å¢am? ?um6a_kºm?  ¢akrnJ_p_mRp7Åk	ªklv?bsvYula_ªgplvX}
ºm6  ªk¯klv?bsv?ua_apv0}  ¿
TÐ 
 
Ê h   uwV»R¾ »6¹l¶·ET ²G¹l¶!µ»R·¨½W¶!µ  ´J¹­½Ä³e¶G?¹l»­´	 LW*·tO¶!¾ 
'½  ¾0²6·»R¹l°g¸·¨¹l»R¾ ½Ä·¨½R¶RW»6¾3G·tP¾²R·
¹l²6·¼»6·4½N²6¾0»RµiM
r  ÔÇÔ*  aa¦ªqBªa9pl_c}ulcLkrna¦pv6«Iy{m6ª{nJklkl<ÚR  pv9uc!¦mRpYc!¦ªqeaubscºm6J  ¢a®"c'?cp
T7UWVYX   [p_ TCUVYX [  T7UWVYX  [l N  
© v?Jkr{c!um?¡m6u  XA d7'[ldgXAPd7'[m¤v6« 
7N®¯_ac!uc0A u_AoTm?  A d7A Tªkm6Åm6u9v6«  ¿Í¼pkªbem6?csOq=m?OqÉ?um6_
m6naplv?bsvYula_ªklb v?« 
Tªk XXA[id*)oX'[1[idhX XAZ[id7)X'[i[m	®¯_ac!uc# T7UWVYX[gm6)  T7UWVYXW[¿É^	_ak*ªbem6Yc®¯¦ª¦
ac2?c!u¯0cm6m6u X =dlVl[idgX =dlV~[t'¬®¯pl_ V!u_ V~@m6O VYdlV~ m6m6ugª  ¿
^	_ak	auvR?c2k¤p_mRp Wªk	v6p\m6u ¨plum6Jkrplª?c~m6+Oq © v?uv?¦ª¦m6uqs¿dL*v6p¯ulv?pm6plªv?m?¦4¿ 
^	_Onk	®"c~YcpL¢
& Ô  Ô $ $¬{ Ñ>h I uV7.½ s»+¹l²R·¸»R·¨½N²R¾»Rµ(È»Rµ¶gx6¹l»­´	W	·tO¶!¾G·m{¶¹l¶e¶1|Y½ ­· »*´J¹­½Ä³e¶#?¹l»´o »R¾3»6¾G½Ä¾J·¼¶PB¶¹CF 	yb
RP° ·m{»R·_ E M
© v?uv?¦ª¦m6uqG¿ ad+kl_avR®kpl_m6ps«~m © mWqO¦c2qÊ?um6a_Pªk9uv6pm6plªv?m?¦"m?Pªksm © m6ulplcLkrm6¡ulv{{np2¢Tpl_ac2Ám?¦¦	pksaubsc
«Nm?plvYukm6uceªklv?bsv?ua_a6¿= ¤nap®"c{vºav?p § avR® mRppl_ac+auc2klc!Bpplªbsc«¯pl_acLkrc«Nm?plv?uk*m?ulculv?pmRpvYm6¦¤m6Êc2?c!
© mWqO¦c2qe?um6a_Jk!¿I^	_Onk	®"c'2m6+«¬v?ub*na¦mRpc~pl_ac'«¬vY¦¦ªvR®¯9ulvYa¦c2b¿
r  Ô  $ Ð 
 h I3 uwV'·tO¶A6¹l»­´	_ E ½ }¹l²R·¸»R·¨½N²R¾»Rµ WT½  »Rµ !²
 ½ Â» È»Rµ¶g\?¹l»´o
 ½Ä½  »e¹l²6·¼»6·4½N²6¾0»Rµ6¹l»­´	
v?plc*pl_m6p2¢£m?k«Nm6ugmYk®"c § avR®}¢Jp~ªkgc!Yc!Æav?pgc!O{c!Bpgpl_m6pg« E kgm © mWqB¦ªc!q ?um6_Ç¢ap_ac!Ékgm?¦ªklvm © mWqO¦ªc!q
?um6_Ç¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% d2
   \	#* +  )+ 9i##)#É!*)
Í¸ºp_akgJm6ulp~®"c!v?klªac!u~v?a¦ªq © mWqO¦c2q+Yum?a_k&#&%'WXPH}dYJ'[	®¯_ac!uc}Hk_SNZJQm?"JÁk'm+klcp'v6«Ipum?klJvBkrplªv?kgv?
acbcd dghgd/F?jB¿Èav?u¯kl_av?ulp¯®¤c}kmWqepl_JmRp\kln_ m © mWqO¦ªc!qe?um6_+k2?¶{È¾¶1K·4¹l»6¾¼´a²	­½Ä·4½N²6¾­¿
Í¼p+ªO?vY¦Yc2ksbem6OqÁ®¤c2¦¦~kxpn{ªc2ÂªYpc!uvYaac2plªv? © mWqO¦ªc!qCYum?a_kekln_ m?k_OqB0c!unJcLk!¢krpm?u?um6a_Jk!¢¯vYbsa¦c!plc
plum6Jkr0vYklpvYYum?a_k2¢am6+bsvOaÌcL anaaa¦ªc¸klv?ulp	Yum?a_k2¿
v?plc'p_mRp¯«+ªkmpum?kr0vYklplªv?Ç¢Bpl_c!:+!_ + 5 ¿
7.10 };=3bCBr> dB,_n\f_7d[b 9<;=3?>!@
^	_ac'pum?kr0vYklplªv?Yum?a_+mYklklv{mRpc2plvemskrc!pv6«@pum?klJvBkrplªv?kCJ¡k¯{cÌc2 Oªd@m?" #m?k"«¬vY¦¦ªvR®k2¿
 Ð  ¬ÔOtÂzÇc!p7JG0c'm*klcp¤v?«Çplum6Jkr0vYklpvYkÈv?«Racbcdd eheged(F?jY¿(^	_ac9·4¹»R¾¼´a²	­½Ä·¨½N²R¾G?¹l»´o'v?«pJ"¢{{c!v6plcLeOq
DAJ"¢Ok	pl_c}?um6a_+®¯p_ Yc!ulplc!o+krc!pIacbd degegehdF?jm6+c2{Yc2k/s9«¬vYum6¦ª¦<NsYdZQzJ"¿
^	_ac\«¬v?¦ª¦vR®¯ªa}pm6a¦ªc\YYc\krvYbsccoam6bsa¦ªc2k"vYklª{c2ulcL9 0c!oac!apTpl_c\?c2ac!um6¦ªªÎ!c2ekrpm?uTYum?a_e®¯_a_ªk¤{cÌJac2
ªÆy{c2­pvY+J¿ ¿
~um6_ J DAJ
$\qB0c!unJc2}zXtF?[ - gq	bcdq dRqG_MbggiF FÉYc!ulplco {ªkNwxv?ªBp x
yBpm6uYum?a_nJ^D#XmF?[ - bdis }¢s?_ /ghF mskrpm?u 	 E 5
~c2ac!um6¦ªÎ2c2 kxpm6u¯Yum?a_H#J;D XmFRd80W[ -sYdPd/s?_ b<gh0Wd\_ 0 Lbgg1F G
 E W
 "naa¦c¼klv?ulp¯?um6a_ }J(XtF?[ -sYd1s Lb d/s?_yb<hgF 	b m$\m6bsª¦pv?am6 m6pl_
&v{{ÌcL+naaa¦ªc¸krvYurp¯Yum?a_  J(XmF?[ -FRdhbd -sYdisLb d/sR_Mb<hgF 	 b m$gm6bs¦plvYam6Æq{¦ªc
© vYb9¦c!plc'plum6Jkr0vYklpvYYum?a_y#`D E - sYdZ d/sYdZ}_Mb<hgFRds!u_* vYbsa¦c!plc'?um6_ E
ËGc}ulcL!m6¦ª¦Ç®¯pl_avYn{p\auvOv6«IkrvYbsc}ulcLkrna¦pk®¤c}®¯ª¦¦@nkrc*ºyOcL­plªv?ÆJ¿ J¿¤^	_ac'«¬vY¦¦ªvR®¯ªaeauv?0vYklpvY kl_avR®k"pl_JmRpgm
© mWqO¦c2qe?um6a_5#&%('WXiNZJQYdYJ([È?c!c!umRplcLOqepum?kr0vYklplªv?k	k¯_m6um?plc2ulªÎ!cLeOqpl_c'plum6klJvBkrplªv?+?um6a_DAJ"¿
r  ÔSsTÔ    NÔ3 tI ÚJ#¶!·'J »6¾3xJ?K¶s·ET ² !¶·9²7V*·¨¹l»R¾ ¼´{² ½Ä·¨½N²R¾ s²7V arbd dehegedF?j6MHuV*·tO¶9·ET ²)6¹»´	%`DIJ
»R¾ DAJR¤»R¹¶½ !²R³e²R¹¼´oY½N° W"·tO¶!¾º·tO¶GÈ»Rµ¶g}?¹l»´o  #&%('WXiNPJ<QYdJ'[~»R¾ #&%('WXiNPJ?QYdYJR[}»R¹l¶9»Rµ !²½ !²R³e²R¹¼´	B½N°M
^	_ac}vYO?c!uklcgv?«tIuv?0vYklpvY+J¿ _mYk	Jc2c!auvR?cLuc2c2Bpl¦ªqeBq © ¿ \c2¦vYulbsc}m6J¿aavYnauac2u2¿
r  ÔSsTÔ    NÔ3 tih  {¢Çd?d J@¶!·?J±»6¾3\JRBK¶*·T ² !¶!· *²7V'·4¹l»6¾¼´a²	­½Ä·4½N²6¾*²=VAarbd dOegehegd7F?j6MzuV'·m{¶xÈ»Rµª¶\?¹l»­´	 
#&%('WXiNZJQYdYJ(['»R¾H#&%('WXiNPJ?QYdYJR[}»R¹l¶*½ !²R³e²R¹¼´	B½N°RW	·tO¶!¾º·m{¶·ET ² ?¹l»­´	 xDIJ»6¾32DAJ?¤»6¹l¶9»Rµ !²½ ²6³s²6¹¼´	B½N°M
r  ÔSsTÔ    NÔ3 tmt ÚuV·tO¶'·¨¹l»R¾ ¼´{² ½Ä·¨½N²R¾x?¹l»´oHDAJ ½ ~¶LgB¶¸·¨¹l»R¾ ­½Ä·4½R¶RWI·tO¶!¾·m{¶}I»Rµ¶g?¹l»­´	4#&%('WXiNPJ<QYdJ'[¯½ 
»R¹°¸·¨¹l»R¾ ­½Ä·4½R¶M
^	_ac!v?O?c2uklc\v?«(tIuv?0vYklplªv?J¿ s_mYk	Jc2c!auvR?cLuc2c2Bpl¦ªqOq © ¿'gc!¦ªv?ub9cY¿
r  ÔSsTÔ    NÔ3 t   BuV·tO¶ I»Rµ¶g6¹»´	y#&%'WXlNZJ<QdYJ'[*½ »R¹°¸·¨¹l»R¾ ­½Ä·4½R¶RW·tO¶!¾¡·tO¶s·¨¹l»6¾¼´{² ­½Ä·4½N²6¾6¹»´	DAJ ½ 
¶LgB¶¸·¨¹l»6¾­½Ä·4½R¶8M
r  ÔSsTÔ    NÔ3 tuwVDAJ O»	`(W^  b/W°²6¾¾¶°!·¸¶1°²R³g´a²R¾0¶!¾·9°²R¹­¹¶ ¼´a²R¾36½Ä¾rº·¼²+·tO¶ RPSK ¶!·IJPdgb+  (Wg²=V
JzWÈ·tO¶!¾#&%('WXiNZJQYdYJ([g½ }·m{¶xÈ»6¹­·¼¶­½N»R¾+´J¹l²8QP°!·	²7V'·m{¶xzÈ»Rµ¶}6¹l»­´	% #&%'WXlNZJtQdYJZ[*WSV²R¹b,   fM
r  ÔÇÔ*º^	_cYulvYnaNZJQk~ªklv?bsvYula_ª'pvp_ace{ªulcL­p'aulv{{nJ­pgv?«Èpl_csklnaaYulvYnak\NZJ  Q­¢Rb.   O¢@klªcpx®¤v
0c!ub*n{pmRplªv?Jk	®¯p_aªkNwxv?ªBp\krnaJvYurpk¯v?bsbn{plcY¿gkrctÈulvYJvBkrplªv?a¿ªd}plv9Ìakl_+p_ac}auvOv6«x¿ 
& Ô  Ô $ $¬{ ÑOt uwV DAJO»  (W  b/W°²6¾¾¶°!·¸¶1°²R³g´a²R¾0¶!¾·9»6¾3 ·tO¶?¹l»´o#&%'WXlNZJ<QdYJ'[IO» s»Æ°²R³g´Jµª¶·¸¶s¹l²6·¼»
·¨½N²R¾fW¤·m{¶¾G·m{¶ É°²6¾¾¶°!·¸¶1+°²R³g´{²6¾0¶!¾·²=V
DAJ »R¹l¶½ !²R³e²R¹¼´oY½N°»6¾34#&%'WXlNZJ<QdYJ'['½  ·m{¶I»6¹­·¼¶­½N»R¾ ´J¹²/P°·¯²=V
½ !²R³e²R¹¼´oY½N°È»Rµ¶g}?¹l»­´	 M
ï@ï&êaþ  
d!  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
r  ÔÇÔ*z@cp@nJk@m?kklnabsc(pl_m6p DAJ_m?k.O¢Q	bY¢L!v?aacL­pc2}vYbsJvYac!Bpk@v?uuc2klJvY{ªaTpv¯pl_cTkrnkrc!pkJ  dgb/   O¿
 "qºtIuv?0vYklpvYº¿ a¢#&%('WXiNZJQYdYJ(["kgpl_ac © m6ulplcLkrm6ºulv{{np~v?«Èpl_c  © mWqO¦ªc!q?um6_k #&%('WXiNPJ  QYdJ  [¢Rb+   O¢
?c2ac!umRpc2 Oqpum?klJvBkrplªv?k2¿\yOªc4#&%'WXlNZJ<QdYJ'["_m?kgmvYb9¦c!plcuv6pmRplªv?@¢pgkgm?u4pum?krplª?c}m?£¢OqÆtIuv?0v 
klpvYº¿{¢0pl_cplum6Jkr0vYklpvYº?um6_5DAJPªkgc2a?c¨plum6Jkrplª?cY¿g^	_ak\ªbsa¦ªcLk\p_mRp'pk~v?ac2plc2Év?bs0v?ac2Bpk DAJ  ¢
b  
 O¢¤m?ulc krvYb9vYul_aª?¿Å^	_BnJk*p_ac © mWqO¦c2qGYum?a_k #&%('XlNZJ  QdYJ  [l¢Cb    B¢"m6uc+m?¦ªklvÉkrvYbsv?ua_aOq
tIuv?0vYklpvY+J¿ a¿ 
7.t- 
 d\3;\6_7d[bCBd[ 2354761854:9<;=3?>A@CB9<8 b78 ;=3;\8c ]'4 \;	3^b!Br> dB,_n\f_=d[b!B
Í¸¡p_ak9klc2plªv?¡®"c+krplnJ{qÊpl_acfJ¸kxpm6aª¦ªÎ2c!ukv6«~mº0c!ub*n{pmRplªv?P?uv?naÅYc!ac2um6plcLÅOqÊm=krc!pxJ±v6«pum?kr0vYklplªv?k
v?Oarbd dghgdiF?jY¿¯ËGc*®¯ª¦¦m?kkrnabsc}p_mRp`DAJC_m?k*¾0²½ !²Rµ»6·¼¶LR¶¹­·¨½N°¶ #¬v?pl_ac2ul®¯klc®¤c!m6º!v?kl{c!u0c!ub*napmRpvYk
{c!Ìac2vYÆm9klbem6¦ª¦c2u\klcp  ¿TËGc®¯ª¦¦@kl_avR®pl_m6p\vYb9¦c!plc}uv6pm6plªv?k	ª © mWqO¦c2q?um6_k¯{cÌJac2 Oqpum?kr0vYklplªv?k
m6uc'coam?pl¦ªqspl_avBkrc}v?«tIuv?0c!ulpxq+a¿ ¿
zÇc!p7ÊJcm9?um6_Ç¿(Ë=c'Ìukrp	uc22m6¦ª¦ÇkrvYbsc'acÌaplªv?Jk	«¬ulvYb`ªd2¼¿
 ­·¼»6¹v6«A.ksm6Oq¡klcpsv6«gcL{?cLk9!ªac!BppvÅmÉYc!ulplcoÅv?«~m=?um6a_Ç¿  Âm6n{pv?bsv?ua_akrb Âv?«!.ªkekm6Åpv=0c
­·¼»6¹´J¹l¶!¶¹L½Ä¾r}«pl_ac}ªbem6Yc~OqÉv6«(m6Oqkrpm?u¯v6«Åk¯mskxpm6uL¿
TÐ 
 
Ê t  uV ½  »nJ( ­·¼»(K­½Äµâ½mlL¶!¹ ²7VxNZJ<QLW}·m{¶¾ ½Ä¾QP°¶+»´a¶!¹­³ P{·¸»R·¨½N²R¾ ²=V·m{¶ ¶LhY¶ ²=VHDAJkT?Y½N°¡½ +»
­·¼»6¹´J¹l¶!¶¹L½Ä¾r}?¹l»´oÆ»/P{·¼²6³s²6¹¼´	Y½ ­³%²=V·m{¶µâ½Ä¾¶m?¹l»­´	7XDIJ'[LM
r  ÔÇÔ*' "q9acÌaplªv?@¢  ªk¤m}?uv?naem?n{plvYb9vYul_aªklb v6«<NZJ<Q­¿(Í¼«Ç®¤c\mYklklv{mRpc¤p_ac\cL{?c} sYdZ0v6«.DAJÉ®¯p_epl_cplum6Jk 
0vYklpvYxNsYdZQzJ"¢Lpl_ac2	}ª{nJc2k#m¯m6plnaum6¦YJc2ulbn{pm6plªv? v6«{p_acÈc2a?c2k@v6«fDAJ	¿@ukxp#®¤cÈulvRYc(pl_m6p ªkm¯?um6_
m6naplv?bsvYula_ªklb v6«CXDAJ([l¿ v6pc\p_mRp	px®"v*pum?klJvBkrplªv?k"vYbsb*n{pcgª"NPJ<QÈ«(m6+v?a¦ªqs«#pl_ac2uklnaa0v?ulpk	m?ulc~{ªk 
wxv?ªBp2¿Í¼«J?Urqcq}]IJpUqq}]  _{¢Rp_ac!)]5]  _ ]  ] m6 Xt]p[	 XZ]  [p_
 XZ]  [	 Xt]p[¢?p_BnJk'JpUqq  XZ]p[ IJpUqq Xt]  [p_{¿
© v?OYc!ukrc2¦qY¢YOq+m?aa¦ªqOa  5 ¿
^	_ak¯ªb9¦ªc2k"p_mRp ºbsm?k¯m?Rwrm?c2Bp	Yc!ulplcLk	v6«CXDAJ([(vYBplvem?WwrmYc2Yp¯Yc!ulplc2k"v?«CXDAJ'[¿
vR® ®"ceaulvRYc*p_mRp ¡bem6Jkkxpm6uk}v?Bpvkrpm?ukGNm6JÉp_ac!uc«¬vYulcspulm6?¦ªc2k'v?Bpvpluªm?a?¦ªc2k  ¿  kkrnabscsp_mRpHDIJ
vYBpm6ªk'p_acp_auc!ccL{?cLkG sYdPPd sYd80rPd sYd¤m6Gp_mRp  XY sYdPZ[_  s~mdPc g¢ XY sYd80t[I_  s~md 0 ¼¿ÆÍ¼« Xl sYd Z[Gu_  sPtdm ¼¢
pl_c!
 ÀJc2a¡m? m6n{pv?bsv?ua_akrb v6«7XDIJ'[l¢ Xl sld Z[x_  rZd80 ¨¿±yOªc ÂkmÊYulvYnaP_v?bsv?bsv?ua_aklb v6«)NZJ<Q­¢
 XiNsYdPQNsYd80oQNsYdtQNmsYd80	QY[p_ Ns~ZdZrQNmsPtd80= QN rZd80QNmsPZd 0 QR_>0¿@ "n{p'NsYd 0	QNmsldtQNsYd80	Q?_ N 0WdtQ­¢Lklv	pl_m6p XlNsYdZQNsYd80	QNsYdZQNmsld 0	Ql[p_
Ns  dZ  Q XiN 05dtQY[l¿^	_akªbsa¦ªcLkxG_ Ns  dZ  Q'XlN 0WdtQY[l¢Jpl_Onk XlN 0WdtQl[<_ Ns  dZ  Q'_  XiNmsldPQl[l¿^	_ªk\ªk\bs0vYkkrªa¦ªc?¢Jklªc
k	a wxc2­pYc}v?ONZJ<Q­¿ 
v?plcpl_m6p~« =k'mJ¸kxpm6aª¦ªÎ2c!u~v6«!NPJ<Q¢p_ac!  k'm6¦krv mnJ ¼krpm?a¦ªªÎ!c!u~m6ºpl_acsª{n!c2ÉJc2ulbn{pm6plªv?Ék
  5 ®¯_a_ªk¯m?¦ªklvekxpm6u!¨ulcLkrc2ulOªa*m6naplv?bsvYula_ªklbv6«7XDAJ'[l¿
zÇc!pnk	uc2!m?¦¦Çm9®"c!¦ª¦  § avR®¯uc2klna¦p¯v6«(Ë _apac!q+v? ¦ªac¨Yum?a_k2¿
r  ÔSsTÔ    NÔ3 t7 ªd2
uwV(À»6¾3Ip¤»R¹¶*°²R¾J¾0¶°·¸¶L6¹»´	%}»6¾32- ? pÈ½ '»K­½ !¶°!·4½N²6¾fWT·tO¶!¾$¡½ '½Ä¾3/P°¶1K»R¾Æ½ !²6³s²6¹¼´	Y½ ­³%²=V
.²6¾·¸²I¤½ V*»6¾3²6¾µ e½ V Á»6¾3  5 »6¹l¶ ·¸»R¹´0¹l¶¶!¹L½Ä¾r(M
Í¸=«Nm?­p'p_acsaulvOv?«Tv6«	tIulvYJvBkrplªv?=¿ YYc!ºª dL¨¢@nkrcLk'v?a¦ªqpl_c9_OqO0v6pl_c2klªkgpl_JmRp m6(_mWYc*avkrvY¦ªm6plcL
?c2urpª!c2k	m6Jepl_JmRp¯c2mY_?c2urpcov?«{c2?uc!c}bgk¯m?WwrmYc2Yp"plvem?c2urpcov6«({c!Yulc2c~m6p"¦ªc2mYkxp\¬ªv6pl_c!u	®¤vYukÈp_ac}¦ªac
?um6_k7Xm[Tm67Xtm[È_mW?c'm6¦klv9v9klv?¦mRplcLYc!ulplcLk  ¿(^	_Onk2¢{®"c~Ycp2g
TÐ 
 
Ê t   J#¶· JK¶'» !¶·È²=V\·4¹»R¾¼´a²	­½Ä·¨½N²R¾'²R¾acbcd dhghd'F?j RP°s·tO»R·I·tO¶/?¹l»´o  DAJ »R¾7XDIJ'[{»R¶'¾0²
½ !²Rµ»6·¼¶LnR¶!¹­·4½N°¶ M4J@¶!· À»6¾3 ½Ä·*¹l¶gW¶!¹ !¶  5 K¶ ­·¼»6¹´J¹l¶!¶¹L½Ä¾rG6¹l»­´	G»/P{·¼²6³s²6¹¼´	B½ ³ ²=V7XDIJ'[LM:NO¶!¾¡·tO¶!¹l¶
¶1|?½ ­·}»\6¹»´	º»QP{·¸²R³e²R¹¼´oY½ ­³k]Å²7VBDAJ RP°·tO»6· XY sYdZZ[?_y ]Xtsl[idi]X 	[m
Ð 
Ê{ t SÂ^	_ac+m?n{plvYbsv?ua_akrb ]Gv?«xDAJJ{ncLkmÉJc2ulbn{pm6plªv?Åv?«¯pl_ac ?c2urpª!c2k)arbdhggdiF?j+v?«xDAJ.m6¦krv
{c2av6pc2 OqG]J¿
ËGcm6uc~vR®Àm6a¦ªc'plvsauvR?cgpl_c}acoOpuc2klna¦pL¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% d
TÐ 
 
Ê t 6J#¶· JK¶'» !¶·È²=V\·4¹»R¾¼´a²	­½Ä·¨½N²R¾'²R¾acbcd dhghd'F?j RP°s·tO»R·I·tO¶/?¹l»´o  DAJ »R¾7XDIJ'[{»R¶'¾0²
½ !²Rµ»6·¼¶LxW¶!¹­·4½N°¶M N{¶¾=·m{¶!J( ­·¸»K½Äµâ½mlL¶¹ *²=VNPJ<Q}»6¹l¶*¶1|O»?°!·4µ e·tO¶³s»­´?´0½Ä¾r BAy? ]Ao]  WvT?{¶¹l¶*·tO¶	´a¶!¹­³ P{·¸»R·¨½N²R¾
]"f{ E ½ *» ?¹l»­´	º»QP{·¸²R³e²R¹¼´	B½ ­³ ²7VBDAJ
M
r  ÔÇÔ*z@cpÆJcmsYYc!fJ¼krpm?aª¦ªÎ!c2u"v?« - J }¿ÈÍ¼p\ª{nJc2k\m0c!ub*napmRpvY  ºv?«#p_ac}c2{Yc2k	v?«;DAJ	¿È ¤q zÇc2b9bem
¿ a¢  =ªk~mkrpm6u!¼aulcLkrc2ulOªasm6n{pv?bsv?ua_akrb&v6« CXDAJ'[¿zÇc2b9bemeJ¿d9pl_ac2Ékl_avR®k¯p_mRpgpl_ac2ulcc!o{ªkrpkgm6ºm6naplv?bsvYu 
a_aklb ]  v?«	pl_ac+?c!ulplcLk}v6«
DAJÀ®¯_a_Åª{n!c2k  Cv?Êp_accL{?cLk}v6«
DAJ N?c!ulplcLk}v6« CXDAJ'[  ¿ºyOv ¡bem6k'p_ac
plum6Jkr0vYklpvY*NsYdZQv?BplvNm]Xtsl[idi]X 	[~Q­¿  k}Nm]Xtsl[idi]X 	[~Q_ ]NmsldPQ~] 5 ¢0pl_ac9?uv?nºm6n{pv?bsv?ua_akrb&v6«-yJ 
gyA? ](Ao]  ?ª?cLk*p_acºkm6bsc+ªbem6Yc2k9plvGp_ac?c!c!umRplvYuk9m?k9p_acJ¸kxpm6aª¦ªÎ2c!u {vOc2k2¿PÍ¼pe«¬vY¦¦ªvR®kpl_m6pspl_ak
m6naplv?bsvYula_ªklb ªkac!c2 c!o{mY­p¦q#@¿ 
 "q¡¦ªc!bsbem=J¿ =®"c Ycpspl_JmRp2¢"«gp_ac © mWqO¦c2qÅ?um6a_._Jm?kemÊvYb9¦c!plculv?pm6plªv? j¢¤pl_c! 7XDAJ'['ªksYc!ulplco
plum6Jkrplª?cY¿GÍ¸J{c!cL£¢Ipl_c klnaaYulvYna¡v6«\m?n{plvYbsv?ua_akrbek-j  ª{n!c2ksmGkrna?uv?naÅv?«gm6n{pv?bsv?ua_aklbskv6«¯p_ac
¦ªac¨Yum?a_®¯_a_ºm?­pk	plum6Jkrplª?c2¦q+v?pl_c?c2urpª!c2k2¿"^	_Onk\«Ip_ac!uc}ªk\v?ac*ªklv?¦mRpc2 ?c2urpco+ª CXDAJ'[(p_ac!:DIJ¡k
mnavYÉv?«Tªklv?¦mRpc2ÆcL{?cLkgm?fÁk~m_OqB0c!unJcY¿}Ë=c § avR®Épl_m6p'2m?klcp_mRp~pl_ac2ulc9co{kxpk!] {\Eºkln_Æpl_JmRp
j7XA [?_L]A] 5 N®¯_ac!uc&jPk	p_ac}v?bsa¦ªcpc}ulv?pm6plªv?  ¿(^	_Onk2¢{®"c~Ycp
r  ÔSsTÔ    NÔ3 t6h J#¶!·JKl¶}» !¶·È²7V¯·4¹»R¾¼´a²	­½Ä·¨½N²R¾'²R¾acbd dhgggd'F?j6M NO¶}°²R³g´Jµª¶·¸¶g¹l²R·¸»R·¨½N²R¾ ~²=V[#&%('WXiNPJ<QYdJ'[
»R¹¶¶1|O»?°!·4µ e·tO² !¶²7V "¹l²­´{¶!¹­·t  MM
v?plc'p_mRp	pl_ªk¯ulvYJvBkrplªv? ªk¯m9m?urpªm?¦Çm6kl®"c!u"plvetIuv?a¦ªc!b{¿ªdh¿
gnaulªapl_ac9®¯ulplªa+v6«Ipl_ªk'm6ulpl¦ªc?¢®"c*®"c!ucmY{Oªklc2p_mRp a¿£v?nauaªc!u\ulvRYc2 pl_c*«¬vY¦¦ªvR®¯?c2ac!um6¦ªªÎ2mRpvY
v6«IzÇc2bsbsm9J¿dW{¿
r  ÔSsTÔ    NÔ3 t,t ªd?dJ#¶·pJ K¶» !¶·¤²7V'·4¹»R¾¼´a²	­½Ä·¨½N²R¾ ²R¾facbd=dghgdF?j6MzuVg·tO¶!6¹»´	4DAJÀ½ }°²6¾¾0¶°!·¼¶Le»6¾3
½ ¾0¶!½Ä·tO¶!¹·tO¶°?°!µ¶ #Ê¾0²R¹ »=°²R³g´Jµª¶·¸¶)6¹»´	W}·m{¶¾ »R¾o=»QP{·¸²R³e²R¹¼´oY½ ­³ ²=V4#&%'WXlNZJ<QdYJ'[ T?Y½N° ·¸»K½Äµâ½mlL¶·m{¶
R¶¹­·¸¶*|4Ê½ *½Ä¾QP°¶LK »?¹l²QPW´¡»QP{·¸²R³e²R¹¼´oY½ ­³ ²7VA{ E A? ]A] 5 WzT?{¶¹¶9·m{¶´a¶!¹­³ P{·¸»R·¨½N²R¾n] "{ E ½ s»\?¹l»´o
»QP{·¸²R³e²R¹¼´oY½ ­³%²=V
DIJ
M
yOªcm?OqÉm6n{pv?bsv?ua_aklb%v6«
#&%'WXlNZJ<QdYJ'[g2m6GJcklc!c2Åm?k~pl_ceaulv{{nJ­pv6«¯m+plum6kl¦mRplªv?GOqÉm6Åm?n{plvYb9vYul_aªklb
®¯_a_ krpm?aª¦ªÎ!cLkBJ¢tÈulvYJvBkrplªv? ¿ªd!9bsa¦ªªc2k	p_mRp	pl_c}ulv?pmRpvY ¨plum6kl¦ªm6plªv?YulvYnav?« © mWqO¦ªc!qeYum?a_k	{cÌJac2 Oq
plum6Jkr0vYklpvYk}pnauk9v?n{p9plvGJc+pl_c+®¯_avY¦c m6n{pv?bsv?ua_aklb YulvYna¡c!o{!c!{p«¬v?u  }J/X =[ _ H#J;D X 	d ['m6Êp_ac
vYbsa¦c!plc~plum6Jkr0vYklpvY+Yum?a_#`D E ¿
7. L8 b78;	3?6*_=a58 c B\3?;9<;	3p>A@CB
ËGcavR®ªBpluv{{ncsme«Nm?bs¦ªqÆv6«ÈYum?a_kg®¯_aª_É?c!c!um6¦ªÎ2c*kxpm6u~?um6a_Jk!¿~Ë=csvYklª{c2u © mWqO¦ªc!q?um6_k\{c!ÌacLºOq
plum6Jkr0vYklpvYk"v6«?^ _ acbcdgeheged1F?j}ªO?v?¦ªOc2¦c2b9c2Bpk¯v?«@px®"vs!v?bsa¦ªc!bsc!Bpm6uqkrnaJkrc!pk¯v?«^¡¿
 Ð  ¬ÔOt   z@cp,0Æm6fFÅJc*px®¤vªBplc2?c!uk\kln_Æp_mRp}b 0 -FI¿g^	_acY¶!¾0¶!¹l»6µâ½mlL¶1 ­·¸»R¹I6¹l»­´	xH#J;D#XtFRd80[
k9acÌacLPmYkpl_ac © mWqO¦c2qÊ?um6a_ #&%('WXiNPJ<QYdJ'[}®¯_ac!ucfJ±k*p_acÆkrc!pev6«gm?¦¦"pl_c+pum?klJvBkrplªv?kNsYdPQ*v?«C^¡¢È®¯pl_
s[acbcdgeheged 0jm6Xa50  bdgehegediF?jY¿
r  ÔSsTÐ W Ñ t  ^	_ac~plum6kl0vYklpvY+Yum?a_$DAJ¡k"pl_ac!v?bsa¦ªcplc}m?urppc'?um6a_ G
 E 5O¿
Í¸Gpl_ac !mYkrc.0*_`b?¢RH#J;D#XmFRdhb[¯kkrvYb9vYul_aªpvÆpl_ac+kxpm6uYum?a_J;D#XmF?[\m?zH#J;D#X dgb[	plvÆp_ac?um6_   ¿
v?plc*pl_m6pH#J;D X 	d [C4krc2cYnauc  ªkgkrvYb9vYul_aª}plvp_ac*bsv{{Ìc2Éanaa¦c¼klv?ulp\?um6_  }J(X =["klªc*pl_acLkrc
px®"v9Yum?a_k"_mWYc\p_acklm?bsc'mYklklv{mRpc2epum?klJvBkrplªv? ?um6a_y#  Nklc!c}tIuv?0vYklpvY+J¿   ¿
 k¯acÌacL O Çpl_ce»6¹­¹l»R¾Y¶!³e¶¾J·??¹l»´o T#XtFRd80[Èk¯{cÌJac2m?k¤p_ac}?um6a_+®¯p_?c!ulplc!okrc!p	pl_acm?ulum6aYc!bsc!BpkTv?«
0c!¦ªc!bsc!Bpk¯_vYklc!vYn{p¯v6«pFÉc!¦ªc!bsc2Ypkapk	c2a?c2k	!v?aacL­p¯?c2urpª!c2k"®¯_a_ !v?uulcLkr0v?Jsplvem6uum6aYc!bsc!Bpk"{mp0c2ulªa
ªÉcoamY­pl¦ªqÆv?c*0vYklpvYÇ¿}Í¼p~k'm Bnav?plªc!Bp'v6«(H#J;D XmFRd80W[¤v?apm6ªacLÆOqºv?BpumY­plªaªGv?ac?c!ulplc!oºm6¦ª¦Yc!ulplcLk\v?«
H#J;D#XtFRd80["®¯_a_Ém6uc*0c!ub*n{pmRpvYk\v?«^ YOªaepl_c9km6bsc*ªbem6Yc«¬v?u'm6¦ª¦#pl_ac9c!¦ªc!bsc!Bpk!s	®¯pl_b+s 0*4m6
{c2¦c!plªae¦vOvYk	m6 b*n¦pa¦ªc}c2a?c2k  ¿
ï@ï&êaþ  
d2  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
r  ÔSsTÔ    NÔ3 t   #²R¹F 	0¡»R¾
0Ê¹l¶!µ»6·4½R¶µ }´J¹­½Ä³e¶·m{¶CB¶¾¶¹l»6µâ½mlL¶L ­·¸»R¹C?¹l»´o)H#J;D XmFRd80W[7O»  »¹l²R·¸»R·¨½N²R¾M
r  ÔÇÔ*+ ¤q _OqOJv?pl_acLkrk!¢JÁk¯p_acklcp~v6«(pl_ac*plum6kl0vYklpvYk NmsldPQ¢J«¬v?u b s 0m6 0 b  FI¿ © v?kl{c!u
pl_c}Jc2ulbn{pm6plªv?n]={c!ÌacL+vY^ Oq
]n_yX =dgeheged 0Wdgbcd80  =d80  	dgehegediFRd80 Lb[i
^	_ac2"]  _SX 0Wdgbcddhegehed80+	 bd1FRd 0  bcd80  dgehegediF 	 b[l¿v?u)b. s/ 0=m6 0  b   FI¢ ]RNsYdZQ] 5 _
Nb Xts 
	0W[id80 b X  	 0 
	 XtF	 0[i[~Q¿Ty{!c'F	 0*m?0m6uc"ulc2¦ªm6plª?c!¦ªq'aubsc?¢6pl_ac	0c!ub*n{pmRplªv?Nbcd80 nbQ  k
v?uap¯na{c2u\vYRwxnaYm6plªv?+Bq]Ék!J"¿ gkrªaetIuv?0c!ulpxq+{¿ *®"c § avR® p_mRp¯p_ac}?um6a_ _mYk¯m9!v?bsa¦ªcpc~uv6pmRpvYÇ¿ 
v?plc~pl_JmRp¯pl_c{ªm?bscplc2u¯v6«RH#J;D#XmFRd 0[Iªk\kxpn{ªc2 OÚ¼¿
7.	 2"@C3p;	3^3\8;S_=a53;\f_=d[b dvG;ed\3\f_7d[b73R62"35476854 9<;=3?>!@!B c78`b78c ](4 \;=3bCBr> dB,_n\f_=dzbCB
ËGc®¯¦ª¦ÈavR® _m?umY­plc2ulªÎ!cpl_culv?pm6plªv?m?¦ © mWqB¦ªc!qÉ?um6a_k}acÌacLGBqÉplum6kl0vYklpvYk'OqÉauvROa p_ace«¬v?¦ª¦ªvR®¯a
pl_c!v?uc!b¿
FHG ÐOÔ  Ð 
 t  N{¶9²6¾µ È»Rµ¶g}?¹l»´o `#&%('WXiNPJ<QYdJ'[&TI½Ä·mGJ » !¶·¯²=V*·4¹l»6¾¼´a²	­½Ä·4½N²6¾LW[T?B½N° {»R¶e»+°²R³g´Jµª¶·¸¶
¹l²6·¼»6·4½N²6¾G»R¹¶
 ½ P·m{¶}³e²6½ {¤¶LK PSK8K­µ¶g !²R¹­·R6¹»´	%»R¾e·tO¶GI»6¹­·¼¶­½N»R¾+´J¹l²8QP°!·}²7V}½ !²R³e²R¹¼´	B½N°9³s²8R½ {"¶LK PSKKµ¶g !²R¹­·R6¹l»­´	%1W
 ½Ä½ Á·m{¶Y¶!¾0¶!¹l»Rµ½ml2¶L ­·¸»R¹6¹l»­´	%IH#J;D#XZV  d r[2TI½Ä·t)Vs»R¾ É¹l¶!µ»6·4½R¶µ *´0¹­½Ä³s¶»6¾3 ·tO¶È»R¹­·¸¶½N»6¾Æ´J¹²/P°·9²=V
½ ²6³s²6¹¼´	B½N°Y¶!¾0¶!¹l»Rµ½ml2¶L ­·¼»6¹?¹l»­´	 !H#J^D#XtV  dr[ TI½Ä·t}V»6¾3 ¹¶µ»6·4½R¶!µ }´J¹­½Ä³e¶8M
v?plc pl_JmRp_OqOJc2u!naJcLkem6ucm6ulplna¦m6ue2m?klc2k9v6« © m6ulplcLkrm6Paulv{{nJ­pksv?«gkrvYbsv?ua_a+Yc!ac2um?¦ªÎ!cLCkrpm?u9Yum?a_k
H#J;D#X dhb[l¿
Í¸v?u{c!u"pv9ulvRYc\p_aªk¯pl_ac2v?uc!b®"c'ac!cL klc!Yc!um6¦¦ªc!bsbem?k	®¯_a_+®"c}auc2klc!Bp¯avR®}¿
zÇc!p
jP0c*msq{¦ª J¼krpm?aª¦ªÎ!c2u"v?«/NPJ<Q"m6J jÁpl_cm6n{pv?bsv?ua_akrb v6«DIJÅYYc! Bq zÇc2b9bem9¿ªdh¿IÍ¼«/NmsYdZQ J"¢
pl_c!5j7XlNsYdZQl[_ N j7Xmsl[id j/X 	[~Q¿~anaulpl_c!ub9vYulcY¢{pl_cq{!¦klnaa?uv?nÇ¢N j(Q¢0v6«Èm6n{pv?bsv?ua_aklbskv6«vDAJC?c2ac!umRpc2 Oq
j m?pk	pum?krplª?c2¦q+v?p_acc2a?c2kv6«DAJ"¢0m6+pl_OnkDAJCªk\c2{Yc¨plum6klplª?c?¿¤Ë=cavR®±v?Jkr{c!upl_acvYulpk{cÌJac2
Oqepl_cm?­pvYv6«@p_ac}?uv?n"N j(Q¤v?+pl_ac}Yc!ulplc2k	v?«DAJ	¿(^	_c'«¬v?¦ª¦vR®¯ªas¦c2bsbsm9v?«^9I¦mWqOac,gm?na0c!uk	®¤c2¦¦ § vR®¯
Nklc!cªd¨¢{m??csd?  ¿
TÐ 
 
Ê t  7uwVs»)?¹l»´oG½ s¶LgB¶g¸·4¹l»6¾­½Ä·¨½W¶ TI½Ä·tO²/P{·½ !²Rµ»6·¼¶LnR¶!¹­·4½N°¶1W·tO¶!¾¡¶½Ä·tO¶!¹I½ \R¶¹­·¸¶1|¸·¨¹l»6¾­½Ä·4½R¶e²R¹
À½  K½ ´{»6¹­·4½Ä·¸¶9»R¾3 L{»	 ·ET ²)R¶¹­·¸¶*| ²R¹K½Ä·&T?B½N° V²R¹­³·tO¶ K­½ ´a»R¹­·¨½Ä·¨½N²R¾Å²=V/ M
 "q=z@c!bsbemÆ¿ªd2¢@p_ac!ucco{kxp*px®¤vÉ2m?klc2kXg9c!pl_c!uN j(Q'k}pum?krplª?cevY DAJm?DAJÀªk?c2urpco\m6JÅc2{Yc
plum6Jkrplª?cY¢Iv?upl_acÆm?plªv?¡v?«\N j(Q*vY &DAJ{cÌc2kpx®¤vGv?uapk9m6 DAJ.k9c2{Yc¨plum6klpYcan{psav?p9acLcLklkm6u¦ªq
?c2urpco¨plum6klpYc?¿#Ë=c}avR®.vYkr{c2u	pl_acLkrc~px®"vs2m?klc2k¯klc!m?um6plc2¦qY¿
TÐ 
 
Ê t    J#¶·DAJKl¶9°²R¾J¾0¶°·¸¶L²=V³s»|?½Ä³4P{³ Y¶P6¹l¶¶9»R·"µ¶»	­·  MBuwVN j(Q*»?°!· }·¨¹l»R¾ ­½Ä·4½R¶µ ²R¾É·tO¶ R¶¹­·¨½N°¶ *²=V
DAJzWI·tO¶!¾0DAJ½ *»)R¶!¹­·¼¶1|c7R½  !²R½Ä¾J·zP{¾J½N²R¾G²7V'½ !²R³e²R¹¼´	B½N°°g?°µ¶M
r  ÔÇÔ*yOª!c`DIJÅk	?c2urpco4pum?klpYc\c!Yc!uq?c2urpcov?«;DAJÅ_m?k"p_ackm6bsc}{c!Yulc2c'm?pl_ak{c2?uc!c~ªkm6p¯¦cLm?krp a¿
zÇc!ps 0cem6Oqc2{Ycv?«zDAJ	¿*yOJcx DAJÂªkgpl_c9vYulp'v6«(s¯na{c2uN j(Q¢£p_ac!uc9co{ªkrpk'm?=ªBplc!Yc!u(   krnJ_ºpl_JmRp
\_ j  Xtsl[l¿ÈavYu¯m6Oqev6p_ac!u	c2a?c0@v6«DIJ"¢Bpl_ac2ulc~co{kxpk C DPkrn_pl_m6p!0jXts=[¿È "n{pBjWXts=[p_ j  Xmsl[ j  X 	[
m6J j  X 	[!_ j  X j  Xmsl[1[!_ j    Xmsl[7_ j  X j  Xtsi[i[l¿e^	_Onk}m6OqÆcL{?csv6« DAJÂk'v6«¤pl_acs«¬vYulb U j  XmU[l¢U 2DAJ"¿
^	_ak¯ªb9¦ªc2k	p_mRp\m?Oq?c2urpcov6«^DAJ¡ªk	v?«(ac!?uc!c}m6p	bsvBkxp¯px®"v¿I^	_ac2ulc!«¬v?uc`DIJÊk¯ulc2?na¦m6u	v?«({c2?uc!c {¿È^	_Onk
DIJ
k¯m6naaªv? v6«Iq{¦ªc2k¯m?pl_acLkrc!qO!¦cLk¯m6ucgklv?bsv?ua_a'krªc&DAJÅªk?c!ulplc!o4pum?krplª?cY¿ 
TÐ 
 
Ê t  .J#¶·.DAJ K¶°²R¾¾¶°·¸¶Le²=V~³s»|Y½Ä³ P{³ Y¶Z?¹l¶¶»6·Èµ¶»	­·  MzuV\·tO¶»Y°·¨½N²R¾G²=VAN j(Q'²R¾Æ·tO¶W¶!¹­·4½N°¶'²7VzDIJ
?¶{È¾¶ '·ET ²e²R¹K½Ä· LWÈ·tO¶!¾XDAJÀ½ '»R¶¹­·¸¶1|$R½  !²6½Ä¾· P{¾½N²R¾G²=V 	 b°²6³\´0µ¶!·¼¶4K­½ ´a»R¹­·¨½Ä·¼¶!6¹»´	%}½ ²6³s²6¹¼´	B½N°*·¸² 	  

 V _   TI½Ä·m)V}»R¾  ¹l¶!µ»R·¨½R¶µ ´J¹­½Ä³e¶M
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% d
r  ÔÇÔ*g ¤qz@c!bsbemJ¿dLa¢ DAJ+k#m?urppcT®¯pl_*px®¤vgac!0c!{c2BpIklcpk 'd¢   _L^¡¿#z@cp   _qÇ¢' 
_ F 	7qÇ¿
avYu¯m6Oq?c2urpcoxsÈª  NulcLkr@¿  ¢Op_acklcp¯v6«pk	bem6Yc'Bqsp_acm6naplv?bsvYula_ªklbekTv?«/N jQ¤k  ¬uc2klÇ¿  ¿È^	_Onk¯m6Oq
?c2urpcov?«	  ¬uc2klÇ¿
  _m?k"p_acklm?bsc'ac!?uc!cV!¬uc2klÇ¿   m6 }_ VqG_ XtF	nq5[¿
zÇc!ps  e¿ ^	_acÊkxpm6aª¦ªÎ2c!uv6« s «¬vYu"N j(Qªk Oq {cÌJapvY p_acÅkrna?uv?na v?«m6naplv?bsvYula_ªklbek#v6«nN j(Qkrn_
pl_JmRp  Xmsl[#_ s¿  kmºklnaaYulvYnaÅv6«mº!q{¦ªªeYulvYnaÇ¢(pk*m6¦klvÉq{¦ªm6ÊYc!ac2um6plcLÊBqÊm6Åc2¦c2bsc!Bp j  ¿=yOªc
a j  Xtsl[id80nDj_ ¢ "_*qÇ¿Èanurp_ac!ubsv?uc'm?¦¦£Yc!ulplcLk¤v?«  _mWYcgklv?bsv?ua_a'kxpm6aª¦ªÎ!c2uk2¿
yOªbs¦m6u¦qY¢O«¬v?um?Bq?c!ulplc!o\ev?«¢Opl_ackrpm?aª¦ªÎ!c2u¯ªk	Yc!ac2um6plc2Oqpl_c}c!¦ªc!bsc!Bp j E  ) ¿
zÇc!p#sÆ0cm6OqºcL{?cev?« DAJ	¢s2 e¢W ¿ËGc®¯¦ª¦Tkl_avR® p_mRp*pl_ac!v?aacL­pc2ÊvYb90v?c!Bpv6«/s\k}krvYb9vYul_aª
plv    
 ¿~ ¤qj  )Xms	[(_ j  ) Xtsi[ j  ) X 	['_Ms j  ) X 	[¯m6Oq+Yc!ulplc!o j  ) X =["ªk~m?Rwrm?c2Bp\plvs¿~|gÆpl_c*v6p_ac!u~_m?£¢J«¬v?u
m6OqecL{?cIs ~d ¢Opl_acm?n{plvYb9vYul_aªklb ®¯_a_ klc!Jak"pl_ac}cL{?cAssv?Bpvp_ac'c2{YcIs #bnkxp¯0c!¦ªv?a9pvp_ackrpm6¦ªÎ2c!u
v6«'s¢Çklvp_mRp <_ j  ) X 	["«¬v?u}klv?bscªBplc2?c!u,0¿^	_ak}kl_avR®kp_mRp~pl_c9c!ª?_OJvYul_vBv{v?«'s	ªk\a j  ) X 	[id 0COD#j?¿ "q
klqBbsbscpulqY¢Opl_ac'ac2Y_OJvYul_avOv{v?«Wsk!a j  4 E  ) 6 Xtsi[ld80$ DIjY¿Í¼p¯ulc2bem6ªk¤plvsauvR?cp_mRpm?Bqec!ª?_OJvYu	v6«s¤m6 m6Oq
ac2Y_B0v?u"v6«Wm?ulc~m?WwrmYc2YpL¿I ¤nap2¢B«¬v?u¯m6OqsªYpc!Yc!uk ~d 0¢ j  4 E  ) 6 Xmsl[p_ j  4 E  ) 6 X j  ) Xmsl[1[?_ j  ) X j  4 E  ) 6 Xmsl[i[l¢aklvpl_JmRp
j  4 E  ) 6 Xmsl[ j  ) X 	[p_Oj  )X j  4 E  ) 6 Xmsl[=[¢m6J j  4 E  ) 6 Xtsi[ j  ) X =[¤ªk¯m?+cL{?c'v6«^DAJ"¿
^	_OnkzDAJ=ªk"m*aªkNwxv?ªBp"Yc!ulplcosnaaªv?v6«#kmWq  	 bg!v?bsa¦ªcpc\aªm6ulplplc~?um6_eªklv?bsv?ua_a	pv 	  
W¢O®¯pl_ \_ nV O¿
Í¼puc!bem6ªk"plvsauvR?cgpl_JmRpCVTm? *m?ulc}v ¨ulªbsc?¿
 "n{pÈp_ac¯¦cLm?krpTvYb9bsvY9bna¦plªa¦c\v6«=qem6}F,	#qsbnkxp¤JcJ¢Yv?pl_ac2ul®¯klc	m?¦¦pl_ac¯cL{?cLkIv6«DAJ=vYna¦v6pÈ0cv?{pm6ªac2
«¬uv?bms?ª?c!ÆcL{?csOqp_ac0vR®¤c2uk¯v?«^j mYkBj 5Xts=[_ j  Xtsl[ j  X 	[l¿ "n{pgklJc
x_ Vq _ XmF 	fq5[¢apl_ªkgbsa¦ªªc2k
pl_JmRpCVTm? m?ulc~uc!¦mRplª?c2¦qeulªbsc?¿ 
ËGc'2m6Æklnabsbsm?ulªÎ!cgpl_c}ulcLkrna¦pk	vY{pm?c2krv«Nm6umYk"«¬v?¦ª¦vR®k2¿
& Ô  Ô $ $¬{ ÑOtI3 J#¶·J K¶» ¶!·T²=Vg·¨¹l»R¾ ¨´a²	­½Ä·¨½N²R¾  RP°e·tO»6·.DAJ {»	g¾²½ ²6µ»R·¸¶L}W¶!¹­·¨½N°¶MXN5{¶¾0#&%('WXZH}dJ'[O» 
»°²6³\´0µ¶·¸¶¹l²R·¸»R·¨½N²R¾=½ V»R¾²R¾Jµ ½ V'½Ä·}·4¹l»6¾¼´a²	­½Ä·4½N²6¾?¹l»´o4DIJ½ 
 ½ P·m{¶ P{¾½N²6¾G²7VIW¶!¹­·¼¶1|yR½  !²R½Ä¾J·	½ ²6³s²6¹¼´	B½N°e°?°!µ¶1W	²R¹
 ½Ä½ Á·m{¶XP{¾½N²6¾Á²7VW¶!¹­·¼¶1|R½  !²R½Ä¾J·°²6³\´0µ¶!·¼¶yK­½ ´a»R¹­·¨½Ä·¸¶}?¹l»­´	 ½ !²6³s²6¹¼´	Y½N° ·¸²   
 V²R¹ !²R³e¶\V»R¾3 Ê¹l¶!µ»R·¨½W¶!µ 
´J¹­½Ä³e¶M
r  ÔÇÔ*}^	_ac'«Jm6ulpªk	auvR?cLOqtIuv?0vYklplªv? ¿ a¢f9(oam6bsa¦ªca¿ *m6tIuv?0vYklpvY ¿d8a¿
 kklnabscX#&%('WXZH}dJ'[¯_m?k}m vYbsa¦c!plcsuv6pm6plªv?Ç¿Ë=c9Ìukrp'!v?klªac!u~pl_ac2m?klc®¯_c!uc DAJ ªk~av?pv?ac2plc2Gm6JÉv?«
bemRo{ªb*nab ac!?uc!cbY¿È ¤q © v?uv?¦ª¦ªm?ulqs¿ O¢Op_ak¯bsa¦ªªc2k	p_mRp\m?¦¦p_acvYaac2plcL+!v?bsJvYac!Bpk	v6«^DAJÅm?ulc'krvYb9vYul_aª
plv   ¿I^	_OnkvDIJGklm6plkxÌcLkIp_ac\vY{plªv?N  ªep_ac\m?urpª!na¦m6uT2m?klcv6«£?c2urpcoe{k¬wxvYBp¤!v?bsa¦ªcplcgaªm6ulplplcYum?a_k
    ¿
vR® mYklklnabscepl_JmRpp_acbemRo{ªb*nab {c2?uc!cv?«BDIJªkmRp*¦ªc2mYkxp a¿:9Ipl_ac2u*p_ac_OqOJv?pl_acLkrkv?«zÇc!bsbemºJ¿ v?u}p_ac
_OqOJv?pl_acLkrk"v6«z@c!bsbem*J¿ ad\k¯klm6plkxÌJc2£¿(Í¸+pl_ac~Ìukxp¯!mYkrcY¢,DAJÊkmRplkrÌc2k¤pl_c'!v?apvY¬  m6Jªp_ac}krcLv?Jv?c?¢
pl_cv?J{pvY"N  ¿ 
ËGc'm?ulc'avR®.m6a¦ªc~plveauvR?cgpl_cgp_ac!vYulc2b¿
r  ÔÇÔÔ  FHG ÐOÔ  Ð 
 J¿d8a¿È "q+tÈulvYJvBkrplªv?Æa¿ªd¢f9(oam6bsa¦ªca¿ m6tIuv?0vYklpvY+J¿dO¢ © m?urpc2klªm?+auv{{npk
v6«gªklv?bsv?ua_a+b9v{{ÌcL¡anaa¦c¼klv?ulps?um6a_k9m6J © m6ulplcLkrm6Caulv{{nJ­pk9v?«gkrvYb9vYul_aª?c2ac!um6¦ªÎ2c2¡krpm?uYum?a_k
H#J;D#XtFRd80[¢R®¯p_F	0*m60}uc!¦mRpYc!¦ªq}aubsc?¢?_mW?c"m~!v?bsa¦ªcpc¤uv6pmRplªv?@¿ © v?OYc!ukrc2¦qY¢WmYklklnabsc¤pl_m6pv#&%('WXiNPJ<QYdJ'[
_mYkgm+v?bsa¦ªcpc*uv6pmRplªv?ºm?"JÂªk~mklcp~v6«Èpum?kr0vYklplªv?k2¿\ËGc2m6ÉmYklklnabscp_mRp&DAJPkgm?um6a_ÆvYFÅ?c2urpª!c2k
®¯pl_avYn{p"klv?¦mRplcLYc!ulplco ¬v?pl_ac2ul®¯klc?¢O®¤c~uc!a¦m?!cCFºOqF+	zb  ¿( "q © vYulvY¦¦m6uq*J¿ Y{¢OtIulvYJvBkrplªv?+¿ *m?$9(oam?b9¦c
a¿ O¢/#&%('WXiNPJ<QYdJ'[£ªk@pl_ac © m?urpc2klªm?}aulv{{nJ­p(v6«krvYbsv?ua_aIbsvOaÌcL*naaa¦ªc¸krvYurp?um6a_JkÇv?u#pl_c © m?urpc2klªm?auvOan­p
v6«(krvYb9vYul_aªg?c2ac!um6¦ªªÎ!c2+kxpm6u¯Yum?a_k2¿ 
  )G	g+#!*)
Í¸9pl_akIm6ulpl¦ªc	®¤c	_mWYc¯kxpn{ªc2skrvYbsc © mWqO¦ªc!qYum?a_k#&%('XPH}dYJ'[Ç®¯_ª_sm6uc	Bplc2ulcLkxp~mYk(b9v{{c2¦ªkÈv6«JªBplc2u!v?aacL 
plªv?Éacpx®"v?u § k!¢klªc}p_ac!q0c!_mWYc}®¤c2¦¦#«¬v?u~vYb9bnaa!m6plªv?Æm6¦ª?vYulpl_abek2¿¯^	_ac!q_mWYc}m6ulplna¦m6ugm6n{pv?bsv?ua_akrbek
!m?¦¦ªc2suv6pmRpvYkI®¯_a_m6uc¯ª{n!c2eOqsm6n{pv?bsv?ua_akrbekIv?«£pl_acg?uv?naxH±{c!Ìaªa}p_acgkrplun­pnaucv6« © mWqO¦ªc!q*Yum?a_Ç¿
yOn_+m?uv?nm6n{pv?bsv?ua_akrb ¦ªc2mW?cLkÈªOWm?ulm6BpÈp_acgklcp	v6«ÇYc!ac2um6plvYuk'JÅm6eªep_acgJm6ulplna¦m6u"!m?klcv?«@m*vYbsa¦c!plc
ï@ï&êaþ  
d  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
uv6pm6plªv?sq{¦ª!m6¦ª¦ªqJc2ulbn{plcLkpl_ac\?c!c!umRplvYuk2¿v?p¤m6¦ª¦ © mWqO¦c2q?um6_k_mW?c¯kln_9!v?bsa¦ªcpc¯ulv?pmRpvYkIm6J*®"c¯_mW?c
krpln{ªc2krvYb9cg_m6um?plc!uªÎ2mRpvYk2¿ÇË=cg_mW?c_Jm6um?­pc!uÎ2c2pl_cgvYbsa¦c!plcYum?a_kI®¯_ª__JmW?cm!v?bsa¦ªcplcgulv?pm6plªv?Ç¿
|gnau	bsv?ucgYc!ac2um?¦0_Jm6um?­pc!uÎLmRpvYeªk	YYc!ª+plc!ubek	v6«@uc!ulcLkrc2YpmRpvYm6+uc!¦mRplvYukT«¬v?u"p_ac'?uv?na m6pl_ac}klcp
v6«¯Yc!ac2um6plv?uk2¢Çan{pp_akuc2klna¦pkv6p*cLm?klqÆplvº_Jm6{¦ªce«¬vYu*m?c2ac!um6¦IYum?a_Ç¿ c!Yc!ulpl_ac2¦cLklk'®"ce_mWYcv?bsa¦ªcpc!¦ªq
_m?umY­plc2ulªÎ!cL © mWqO¦c2q?um6_k"?c!c!umRplcLOqpum?klJvBkrplªv?k"®¯_a_ _mW?c}msvYb9¦c!plc'ulv?pm6plªv?Ç¿
ËGc¯_mW?c	m6¦krv'krpln{ªc29vY{plªv?k«¬vYu(pl_ac	c!oOkrplc!Jc	v6«mguv6pmRpvYm6J*auvR?cL}p_mRpÈklv?bsc	ac2!c2kklm?ulq}vY{plªv?kIm?ulc
av?p¯kln%ªc!BpL¿ © v?O?c2uklc!¦ªq?¢B®¤c'{vsav?p § avR®«(krvYbsc'kln%ªc!BpvY{plªv?k"®"c'?ª?c?¢O¦ª § c~«¬v?u © m6ulplcLkrm6+aulv{{nJ­pk2¢
m6ucgm?¦ªklv9ac2!c2kklm?ulqY¿#^	_Onk2¢{®¤c~_mW?cgJvYBpc2klv?bsc~auv?a¦ªc!bek2¢Yp_ac'bsvYkrp"c!o{!p0c!ªa9aulvYm6¦q9pl_c~c BnaRm?¦c2c
v6«Ip_ac*c!o{ªkrplc2cv?«TmvYbsa¦c!plculv?pmRpvYj v?#&%('WXZH}dYJ([	m? pl_acco{kxpc!!c*v6«Èm?ºac!ug?uv?naºm?n{plvYb9vYul_aªklb
v6«<H9¢fA? ]A] 5 ¢{®¯_a_Æq{¦ªª2m6¦ª¦qe0c!ub*naplc2k¯pl_ac}Yc!ac2um6plv?uk2¿
s  @ÔOÓ $ Ð Õ  
 Ð6 2
^	_ac'm6n{p_av?ukTpl_m? § \vYbsa Bnac' "m?urp_Ç¢ © _m6u¦cLk9gc!¦ªv?ubsc~m?~c2urp¯y{m6ª{nJklkl0«¬v?u"_ac!¦ª{«¬na¦Ç{knkkrªv?Jk¤m?uc«¬c2u 
c!Jc2k2¿
^	_ak	®¤vYu § _mYk	pk	v?uY m6ulp¯{kl!nkkrªv?k¤p_ac}m6n{p_av?ukT_JmW?c~_m? mRp"pl_ac   ^\|  yOÍTvYn~um6a_yOqObsb9c!pluq
ª &Æv?Bpluc2m?¦4¢d2Y?¿^	_ac2q+m?¦ªklv®¯kl_+pvsco{auc2kkTp_ac!ªu¯p_m6 § k"pvspl_ac'v?uYm?aªÎ!c!uk¤v6«pl_m6pb9c2cpaJ¿
  Æ) !*) Â#*  \e!	 *#+
Í¸+pl_ak	krcL­plªv?+®¤c~uc2!m?¦¦0p_ac~acÌaplªv? v6«krvYb9c'¦m?kklª2m6¦ © mWqB¦ªc!qsYum?a_k"{cÌc2+v?0c!ub*napmRpvYYulvYnak¤®¯_aª_
m6uc'ulv?pm6plªv?m?¦?4krc2c}m6¦krvdL  ¿
M.10 24x568
^	_ac!qO!¦c2#(E ªk"p_ac © mWqO¦ªc!qe?um6_+vY {\E m6+pl_ckrnaJkrc!pv6«@p_ac}px®"veq{¦ªc2kN1bd=dghgdiFQ"m6"NFRdiF 	 bdhghdgbQ¿
Í¸ p_aªk2m?klcÉmC!v?bsa¦ªcplcGuv6pm6plªv? jk+acÌacL Oq j7XA[f_ ]Ao] 5 ¢®¯_c!ucºpl_c=0c!ub*n{pmRpvY ]±ªk YYc! Oq
XmFRdiF	 bdhghd=dgb[¿
M.t-  C6=\f_7c_* 8 bCB,_=dzb73R6&\6d<; !B
^	_acG³ P{µ·4½6½Ä³s¶!¾­½N²R¾»Rµ	·¸²R¹RP D  ) ªkpl_c © m?urpc2klªm?Åaulv{{nJ­psv6«Êq{¦ªc2kv6«g¦c2a6p_qPm?Êp_ac!uc«¬vYulcD 

) kuv6pm6plªv?m?¦Bq+tIulvYJvBkrplªv?a¿ªd¿
M.  4>8;S x]8
^	_ac_OqO0c!una0c0}zX 	[\k}p_ac?um6_G®¯pl_ÅYc!ulplc!o=krc!pxaA  A  gh=A  -A   a3=dhbjcjY¢£px®"vÆ?c2urpª!c2k&A  A  gg*A  m6
'  '  gh='  Jc2aemYWwrm?!c!Bp¯«Im6 vYa¦q$A  _>'  «¬v?um?¦¦£n{pv?acIs¿
}zX =[(ªk¤p_ac © m?urpc2klªm?eauvOan­p	v6« svYbsa¦c!plc~?um6a_Jk   m6epl_ac © mWqO¦c2q9Yum?a_ev6«@pl_ac'm?aapYc\auv{{n­p	?uv?n
D  Yc!ac2um6plcLOqepl_ce?c2ac!umRpv?uk9hg(
 	 

b gh 
  
h3m5
¢  s  ,	bY¿
}zX =[\k}m6¦klv+p_ac © mWqO¦ªc!qÆ?um6_=v?«¤p_aceJc2ulbn{pm6plªv?Ê?uv?nOH ?c2ac!umRpc2=BqÉpl_ac.Æplum6klJvBkrplªv?Jk)N s*	bd  s1Q¢
b s  ¢£{c!Ìac2Év?p_ac9klcp~v6«  c2¦c2b9c2Bpk!^ _ arb<gh  	j}zX 	[¤kgkl_avR®¯Æª=Ynaucm?pl_cm?kklvO!ªm6plcL
plum6Jkr0vYklpvY ?um6a_ ªª?nauc=  ¿ Í¸{c2c2£¢gc2m?_ Yc!ulplc!o A5LA<gh7A ?¢AS" a3=dhbjB¢	2m6 0cGulc2m6bsc2Àm?kep_ac
0c!ub*n{pmRplªv?nXE%d*%dgghd*% [@®¯_ac!ucX%1d1%*1[p_ X  s 	fbcdsi[«A3_ }m6nXE%r1m5d1%*1[p_ X  sYds 	fb[«A3_yb?¿
}zX =[Ik¤uv6pmRpvYm6¦¨¿  vYbsa¦c!plc~ulv?pm6plªv?XjCk	{cÌJac2+v?}zX 	[IBq j7XA[p_ ]Ao]  ¢{®¯_ac2ulcI]Æk"pl_ac~0c!ub*n{pmRplªv?
?ª?c2+OqG] _yX =d	dhgggd 	bcd 	dhbd [_yN1bd=dghgd  ,	vbQN=d	dhghd Q¿
^	_Onk2¢=] 5 _yX  ,	bcd 	dhbd=dghgd ,	 =d /	 [Tm6]  Nbd cQ] 3 _yN s Lbcds rQ¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% d2
12345678
12345687
21346587
21345687
21435687
21436587
12436587
12346587
12435678
21346578
21345678 21435678
21436578
1243657812346578
12435687
<1,2>
<3,4>
<5,6>
<7,8>
ª?nauc6gv}zX =[
1 2 3 4
5 6 7 8
Ynaulc}eg(^#um6klJvBkrplªv?+?um6a_+«¬v?ux}*X =[
M.	 Yz\3?;9;=3?>!@
^	_ac ·¸»R¹?¹l»´o J;D#XtF?[@ªk"{c!Ìac2m?kTpl_ac © mWqO¦c2q*?um6_ev6«Çp_ac\YulvYna{ E ?c!c!umRplcLsOqp_acAF	Ob	pum?kr0vYklplªv?k
JO_ aNbdis1QYdgb/- s  F?jY¿(^	_acgmYklklv{mRplcLplum6klJvBkrplªv?eYum?a_sªkTpl_cgkrpm6u   E 5I4krc2cAJ;D#X =[#ac!a­pc2evY#ª?nulc
em6pl_c'mYklklv{mRpc2epum?klJvBkrplªv?+?um6a_ {c!a­pc2 v?YnaucI  ¿  vYb9¦c!plc'ulv?pm6plªv?0jÁªk¯acÌacL v?nJ^D#XmF?[
OqXj7XA [?_ ]Ao] 5 ¢a®¯_ac2ulc~p_ac}Jc2ulbn{pm6plªv?n]Ék	?ª?c2+OqG]f_yX1bcd=d	dhggdiFRd[ _ N=d	dgghd1FQ­¿
M.  v8b78;=3R6*_=a58 c B\3?;v9<;=3?>A@
^	_ac\B¶!¾0¶!¹l»Rµâ½mlL¶L ­·¼»6¹!?¹l»´o)H#J;D XmFRd80W[Èªkg{cÌc2ºmYk¯pl_c © mWqO¦c2q?um6_Æv6«(pl_ac?uv?na{ E ?c2ac!umRpc2 Oqp_acklcp
v6«"m6¦ª¦@p_ac9plum6klJvBkrplªv?Jk NsYdPQv6«'^¡¢®¯p_s arbdhegeged 0jem6G a50 bcdgehegediF?jY¿'Í¼p}ªkgauvR?c2ºÊyOc2plªv?ÉJ¿ 
pl_JmRp¯pl_ªk¯Yum?a_k¯uv6pmRplªv?Jm6¦«Im6JvYa¦q« 0 m6F	0 m6uc~!v ¼aubsc?¿
M.  d
c_=!8 c ] x]]A68MB(d<;6\9<;	3p>A@
^	_ac³e²6½ {¤¶L"K PSKKµ¶ ²6¹­·(?¹l»´ov6«	{ªb9c2klvYFI¢  J(XmF?[¢Çk{cÌJac2Gm?k~p_ac © mWqB¦ªc!qÆYum?a_Év?«Tp_ace?uv?naz{ E
?c2ac!umRpc2sOq9pl_acAFplum6Jkr0vYklpvYkaNsYd1s bQdgbs- F?j xarNmFRdgbQYjY¿^	_acgmYklklv{mRplcL9plum6kl0vYklpvYe?um6a_ekÈp_ac
q{!¦c}vYFÊYc!ulplc2kx# E ¿  }J/XmF?[È_mYkmevYb9¦c!plcuv6pmRplªv?j {cÌJac2Oq0j7XA[<_ ]A] 5 ®¯_ac!uc#]Gªk¯pl_ac*!q{¦ªª
0c!ub*n{pmRplªv? ?ª?c2+OqN1bd dghgdiFQ¿
ï@ï&êaþ  
  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
1234
32142134
3124
1324
2314
4231
32412431
3421
4321
2341
2143
4123 1243
4213
2413
1423
3142
4132 1342
4312
3412
1432
<1,2> <1,3>
<1,4> <1,4>
<1,3><1,2>
<1,4>
<1,3> <1,2> <1,2><1,3>
<1,2> <1,3> <1,3><1,2>
<1,4>
<1,4>
<1,4> <1,4> <1,4> <1,4>
<1,3> <1,2> <1,2><1,3>
<1,2> <1,3> <1,3><1,2>
<1,3> <1,2> <1,2><1,3>
<1,4>
<1,4> <1,4>
ª?nauc'egÈyBpm6u¯?um6_ J;D X =[¿
1
2
3
4
ª?nauc#6gÈ^#um?klJvBkrplªv?+?um6a_«¬v?u!J;D#X =[¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% {d
<1,4>
1234 1324
1432
3412
3214
2134
1342
2314
2413
1423
4312
1243
2431
4213
3124
<1,3>
<2,4>
<1,3>
<2,4>
4132
3421
2341
<2,4>
<2,4>
3241
3142
4231
2143
4321
4123
<1,3> <1,3> <2,3> <1,4><2,3><1,4>
<2,3>
<2,3>
<1,4>
Ynauc'eg<H#J;D#X od[ _ }J(X =[
1
2
3
4
ª?nauc ,gI^#um?kr0vYklplªv?Yum?a_+«¬v?uCH#J;D#X 	d [Im6 }J(X =[¿
ï@ï&êaþ  
?  *¶g?¶!³s»6¾¾É»R¹­µ½Ä¾
	!¹l¶¾J¾0¶
   '#'!*)
 mYum?a_
 pk	?c!ulplc!o+klcp
 pk	c2{Yc'klcp
 A d7'r m6 c2{Yc
T7 pl_acm?u~krc!p rXA d*'[Tk!¿ p2¿C A d*'c#ªk¯m?+cL{?cKLI  
7Xt<[ pl_ac}¦ªc¼?um6a_+v6«
T7UWVYXm[ pl_ac}Yum?a_ ¸m6n{pv?bsv?ua_akrb ?uv?n+v?«
D7E pl_ac}YulvYnav?«ªBplc!Yc!uk"b9v{{n¦vF
H mYulvYna
 naap
T7UWVYXZH\[ pl_acm?n{plvYb9vYul_aªklb ?uv?nv6«pl_c}?uv?nanH
JK H m9klnaklcp
NZJQ pl_ac}YulvYnaYc!ac2um6plc2OqnJ
J?Vn%6oXPH}dYJ'[ krna?uv?na+v6«RT7UWVYXZH\[ a  n{pt  d  XPJ'[<_J'j
#&%('WXZH}dYJ([ pl_ac © mWqO¦ªc!qe?um6_v6«pl_c}?uv?nanHm?+pl_acklnaklcp!J
} m9klnaaYulvYnav?«<JRVn%,oXZH}dYJ([
} pl_ac}ª{n!c2klnaa?uv?nv6«?T7UWVYXE#&%('WXZH}dJ'[1[
Xt]?Xib[ld"ehegeIdi]?XtF?[1[ m0c!ub*napmRpvY]=v?^ _ arbd"egegeIdiF?j
]Ww Xt]?Xmw5Xib[i[idzegeheIdi]?Xmw5XtF?[1[i[
{ | pl_ac}YulvYnav?«0c!ub*n{pmRpvYk"v?n^
{\E pl_ac}YulvYnav?«0c!ub*n{pmRpvYk"v?"acb<ehege~F?j
] _yNmsd1s~dhghd1sQ pl_ac!qO!¦c)Nv?uq{!¦~Jc2ulbn{pm6plªv?  {c!Ìac2 Oq]?Xts1[?_LsPdghgi]?Xts5[p_Lsrdl]?Xmsr[?_Ls
NsYdPQ plum6klJvBkrplªv?
JpUqq] ahsv ^fd]?Xmsl[Cu_ slj
$& R¯#)¤¯
ªd	
! "$#% '&(*)	  ?uv?n\p_ac!vYulc!pl(b9v{{c2¦6«¬vYu@krqObsbscpul(Bpc!uv?ac2plªv?~acpx®"v?u § k!¿
u,+-+-+ Na¹l»R¾ M(I²6³\´3P{·~M-./*rd2Y  ¢	10??a¿
Ú	#2
3465879:;)<
=%2->4   ¹l²QPW´a¶1W	»Rµ  8K¹l¶*¶·R	L²R³X	!·4¹­½N¶!¢Yv?¦¨¿0dY¿v9I¦ª¦ªklc2k2¢t(m6uªk2¢d2?Ya¿
 ?)<
="<@(4A5CB?:DB<@"E
=FGFHI<KJ	L#-MNIE\krpluanaplc2+¦ªvBvY+!v?bsan{pc!u¯ac!px®¤vYu § kg#mskrnulYc!q?¿(OfM
¯»6¹l»RµÄµª¶µ'P½ ­·¨¹­½KM/È²6³\´3P{·~M RQ xdL?r  ¢a10 dh¿
 ?)<
="<@(465CB?	@'G%
ST:VU$

=
HW~vYkklaªasª © mWqO¦ªc!qYum?a_k	OqJm? § c!pk2¿IÍ¸vI²6¾V M
/X GY  /9·t
 Ç¹l»6¾0°²ZOa»´a»R¾¶ !¶}»6¾3 Q ·t  £¹»R¾0°²B½Ä¾0¶!¶}I²6¾V MÈ²R³0K­½Ä¾M<È²R³g´SP{·nM'X£°½M :[ ¹¶ ­·>O,P{µ ?\  HY 8
rd2?Y  ¢BYv?¦¨¿£d?dWv?«vJ#¶°·EP{¹l¶E]*²R·¸¶~½Ä¾I²6³\´3P{·~MX£°½MmW X?´J¹­½Ä¾Y¶!¹^J¶!¹­µ»g?¢Ç¿adC0Occa¿
?)<__H`N gµ Y¶ K¹l»R½N°   ¹l»´o N{¶²6¹R¿ © m6bauª{Yc \aª?c!uklpxqtÈulcLklk2¢£d2W¿
 ?)<__H`N:ba c%
Nz¶¹­³4P{·¼»6·4½N²6¾?¹l²QPW´ }»6¾3°²6³XK½Ä¾0»6·¼²6¹­½N»Rµ­·¨¹RP°·EP{¹l¶­¢YYv?¦¨¿OYa¿(zÇvY{v?n&ÆmRp_ 
c2bsm6pl!m?¦@yOv{ªcpxq?¢az@c2plnauc v6pc*yOc!uªc2k2¢ © m6b*ul{?c Yc!ukrpxqtIuc2kk!¢£dLrR¿
 B<@'d
*%
=DeJfgh7i@L
=Dgaj   ¶!¾0¶!¹l»R·¸²R¹ »R¾º¹¶µ»6·4½N²6¾xV²R¹R½ !°¹¶·¸¶6¹l²/PW´ ­¿ y{aulªaYc!uL¢c2®"kÈvYu § ¢
dLr6a¿
ù¬ú#ï@ùÄû
 \²6·¼»6·4½N²6¾'½Ä¾È»Rµª¶6¹l»­´	% 6
 ?M H& 3 :3 S   G% Z'N  uum?a?c2b9c2Bpk#?um6a_k gm~!¦ªmYklkv?«0Yc!ac2um?¦ªÎ!cLkxpm6uIYum?a_k2¿6u¾V²6¹­³ Me	¹l²2°¶  M
J#¶·¨·nM Q  rd2?B  ¢{?c10{RJd?¿
 ?M	
=F@"E
>B?¤Íxklv?bsv?ua_aklbsk"v?«@plum6Jkr0vYklpvY+Yum?a_k2¢d2?O¿
ªdh?M=' FH
MN  «Nm6bs¦ªqev6« © mWqB¦ªc!q9?um6_kTvYp_acg_coamWRm6¦ªc!Bp¤Yul£¿-XY´{¶°!½N»Rµ£½  RP¶²R¾É¾0¶!·T ²6¹9°²R³9³ P{¾J½
°»R·¨½N²R¾ LWP½ !°!¹l¶·¸¶ "´?´0µmM;É»R·t,Mprd2?  ¿
ªd?d?I(@#2
=D 4szÇcs?uv?nJcs m6n{pv?bsv?ua_akrbscLkg{cLk~?um6a_acLk'{c © mWqO¦ªc!qÆc2a?c2{uj2k~m6u'{cLk~plum6klJvBkrplªv?Jk!¿
	!³s²6½Ä¹l¶ ?¶*³s»6½Ä·4¹­½ !¶ W
	#¾J½ MY¶ É²R¾J·4¹1	»6µ WCÈ»R¾»Y»rd2?  ¿
ªdL?I '_@  @#F@#-(UOÈ²6³³4P{¾½N°»R·¨½N²R¾Â»R¾ V»QP{µâ·g·¼²6µ¶!¹l»R¾°¶+»Rµ B²R¹­½Ä·tY³ +²R¾Á»º°µª»	 e²7Vs½Ä¾·¸¶¹°²6¾¾¶°!·¨½N²R¾¡¾¶·Z
T ²6¹­¿ÈtI_' pl_acLkrk2¢gnac!c2 \aª?c!uklpxqY¢a¥'aBkxpv?Ç¢ © m?m?am¢£d2Yc{¿
ªd2?I '_@  @#F@#-?U ?F T  y{m6aaP?um6a_Jke®¯p_Àm6a¦!m6plªv?kplvÁv?bsbnaa!mRpvY v? m
klna¦m?kk¤v?«#p_ac © mWqO¦c2qe?um6a_ mYkrcLac!px®¤vYu § k2¿>P*½ !°¹¶·¸¶	´?´JµiM;É»R·t,MpÄpvm6a0c2m?u  ¿
ªd!?I '_c#W	U U$
*%
=HT4 &ªaªbsm?¦g¦ªªac2m?u?vBklklªÁYum?a_km? bemRo{ªbem6¦\¦ªªac2m?uXd80[¨YvYkkrª
Yum?a_k2¿^#c2_aª2m6¦£uc!0v?ulp © &ºtÈ^^¯h.6 PYa¢ayOªbsv?aum?klc!u Yc!ukrpxq?¢d2Y6J¿klnaabsprplcL plv c!px®¤vYu § k2¿
ªdJ?'&(I<   ¹l»´o NO¶²6¹R¿  a{krvY ¼Ë=cLkr¦ªc!qY¢ah¯c2mY{¢	&  ¢Çd2Y?a¿
ªd2J	
="$"E2_
=DT:;)<
=2
=
$	zÇªac}?um6a_Jk¯m6 ¦ªac{Yum?a_k2¿ÈÍ¸ X¶!µ¶°·¸¶L·¸²´0½N°  ½Ä¾n6¹»´	Æ·tO¶²R¹
rd2r/  ¢  2m?{c2bsª'tIuc2kk!¢{Ç¿Jc{dC0{ca¿
ªdJ	
&
=" -7965 B?:  M	#'@#% cF ')?I»Rµ¶gI?¹l»´o ~»6¾3½Ä¾·¸¶!¹l°²R¾¾¶°·¨½N²R¾+¾0¶!·T ²6¹­¢B?v?¦¨¿   ^\|
 yOÍ¤v?«!(¿È¥'¦ªnB®"c!u  2m?{c2bsª'tIna¦kr_c!uk!¢£dL?r{¿
ªd?43@ L@--MN  "¹l¶¶!¾·¸»R·¨½N²R¾¡²7VA?¹l²QPW´ ­¢0Yv?¦¨¿Y{¿~zÇv?J{v?&Æm6pl_ac2bemRpl!m?¦(y{vO!c!pxq?¢zÇcL­plnulc v6pc9yOc2ulªc2k2¢
© m?b*auªa?c aª?c2uklpxqtÈulcLklk2¢£d2Ra¿
ªd2?
F3aj c!®.?vBklklªk	m6plc2¦c2a_av?c2k2¿WP½N°!¹l¶!·¼¶ º»6·m{¶³e»R·¨½N°?\ .rd2  ¢{c{¿
Ú-L "E' ->4@(4:;M	 FGF3D ¯y{qBbsbscpulqÆªBplc!uvYaacL­plªv?+acpx®"v?u § k	m?klc2+v?
© mWqO¦ªc!qe?um6_k"v6«(Jc2ulbn{pm6plªv? ?uv?nakg(m9klnau?c2q?¿[¯»R¹»RµÄµ¶!µ'È²6³\´3P{·~MD\  xdL?Y  ¢{YadC0OcO¿
Ú{d?7bFH2W*`fOh¯v?pm6plªv?k#v?bsa¦ª`pc2k#am6k@¦cLkÇYum?a_ac2k@{c © mWqO¦ªc!q?¿GP<+ &W	¾½R¶¹ ­½Ä·n	x?¶-]½N°¶(X²´oY½N» '¾·¨½ ´a²Rµâ½ LW
 Ç¹l»R¾°¶)xdL??  ¿
Ú? @32R@-MN>4- °²/P{¹ !¶½Ä¾=·m{¶²6¹²=V7?¹l²QPW´ LW!¶°²6¾3¶L6½Ä·4½N²6¾¿¤yOulªa?c2u2¢dL??¿
Ú6332#LLZ "|gme¦m?kk"v6«Ìao{c2¼JvYBp!4«¬uc!c~?um6a_Jk!¿["¹l²L°8M g³s¶!¹MÉ»R·t,MX£²2°8M  rd2c  ¢,c 0,?¿
ÚR332#LLZ '~um6a_ b*n¦pa¦ª!mRpvYÇ¿BÉ»R·t,M(¶½Ä·!°B¹M!  xd2Y  ¢O?B10Bc{¿
Ú3" F#465,I<9\m6bscpc!u¯v?«(klv?bsc © mWqO¦c2qe?um6a_k2¢d2YrO¿
Ú6 aKG%2H79$ © v?ac2plªBpxqv?«@plum6Jkrplª?c'?um6_k!¿ OfM(È²R³0K­½Ä¾MNO¶²R¹ /xdLr  ¢a6 0{?a¿
Úc aKG%2H 7 %$£|gpl_acmY­pvY*v6«0av?¼m?Jc2¦m69?uv?naJk@vYYum?a_k2¿O6MpÈ²6³XK½Ä¾3M[N{¶²6¹?\\xdLrOd  ¢6rR0 d6J¿
Ú/ a c%
ef   ¹l»´o LW76¹l²/PW´ »R¾ RP{¹wV»?°¶­¢#Yv?¦¨¿a¿ vYurp_z$v?¦ª¦m6O&ÆmRp_ac!bem6pl!m6¦TyOpln{ªc2k2¢ cp_ac!u¦m6ak2¢
dL6J¿
ï@ï&êaþ  
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
